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FOREWORD

This bibliography, entitled Personnel Armor, contains

54 unclassified references. Bibliographic citations have

been selected from documents processed into the Defense

Documentation Center's data bank between January 1953

and May 1974.

The bibliography is arranged in ascending AD-number

sequence.

)rporate Author-Monitoring Agency, Subject, Title,

Personal Author, Contract, and Report Number Indexes are

included.
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO /ZAAIq

AD- 21 ooq
QUARTERMASTER RESEARCH AND ENGINEERING COMMAND NATICK
MASS

ENERGY COST OF WEARING ARMORED VESTS AND CARRYING
PACK LOADS ON TREADMILL# LEVEL COURSE# AND MOUNTAIN
SLOPES (U)

MAY 53 lip WINSMANNFRED R*;VANoERBIEJAN Ho:

DANIELSPFARHINGTON JR.;
REPT. NO. EPB-208

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE: REPT. NO* 2 ON PHYSIOLOGY OF LOAD-

CAkRYINGo

DESCRIPTORS; (OFATIGUE(PHYSIOLOGY)o MEASUREMENT). (oBODY
ARMORt FATIGUE(PHYSIOLOGY))* MIICULOSKELETAL SYSTEM*

LOADSIFORCES) WEIGHT, MILITARY PERSONNEL, MOTION#
TERRAIN* MOUNTAINS, ENERGY, CONTAINERS* FASTENINGS'

METABOLISM, NYLON, LAMINATES Iu)
IDENTIFIERS: TREADMILLS, WALKING (Ul

/
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UNCLASSIFIED

DOC REPORT 8IBLIOGRAPHY SEARCH CONTROL NO. /ZAAI'

AD- 29 020
WATERTOWN ARSENAL LABS MASS

BALLISTIC EVALUATION OF ARMORED VESTS EMPLOYING

NYLON, DORON, AND MANGANESE STEEL AS ARMOR VEST#
ARMORt T52-1 VEST, ARMORED, H1951 SPOONER VEST (U)

JAN S4 liP hASCIANICAsFoSo;
REPT. NO. WAL-710/1O01
PROJ: ORD-T8'4-O

UNCLASSIFIED REPORT

DESCRIPTORS: eBODY ARMOR, BALLISTICS, EFFECTIVENESS,
MATERIALS (IM)

IDENTIFIERS: M-1O MOTORS (MI
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZAA1I

AD- 29 'OU 6/21
CHEMICAL CORPS MEDICAL LABS ARMY CHEMICAL CENTEr MD

WOUND BALLISTICS, WOUNDED IN ACTION, KOREAt 6 AUGUST
1953-19 AUGUST 1953 lUl

1,
MAR 54 IV COEtGEORGE BS'"

RLPTo NO* RR257

UNCLASSIFIED REPORT

DESCRIPTORS: (*BALLISTICS* COUTH KOREA}i TACTICAL
WARFARE, NORTH KOREAv WOUNDS AND IM.JURIES9 BATTLES,
%OUNDS AND INJURIESo CASUALTIES, SURGERY, (U)SURGERY (M)
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UNCLASSIFIED

[DC REPOkT BIBLIOGRAPHY SEARCH CONTROL NO. /ZAAI14

AD- 35 448
MARINE CORPS LANDING FORCE DEVELOPMENT CENTER QUANTICO
VA

ARMORED VESTo mODIFIED& EX 53-19 STUDY, EVALUATION
Aho FIELD TEST OF (U)

FEB 9A IV
RLPTP T 1041 1

UNCLASSIFIED REPORT

DESCRIPTOR,: #BODY ARMOR, EFFEC7IVCNESS# PROTECTIVE
CLOTHING (M)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZAA14

AD- 37 U68
MARINE CORPS LANDING FORCE DEVELOPMENT CENTER QUANTICO
VA

BODY ARMOR IU)

JUL 54 IV
REPT# NO* T lOl

UNCLASSIFIED REPORT

DESCRIPTORS: (*BODY ARMOR, TEST METHODS), TERMINAL
BALLISTICS, PENETRATION, ARMOR PLATE, ACCEPTABILITY$
MATERIALS, DESIGN (H)
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AD- 39 470
CHEMICAL CORPS MEDICAL LASS ARMY CHEMICAL CENTER MD

A COMPARATIVE BALLISTIC STUDY OF THE STANDARD UoS.
ARMY VEST. M1952-Ag AND OF THE CANADIAN ARMOR VEST,
X53 UIU

JUL 54 I V MAHEUXgRoCe$STEWARToGEORGE MoI
REPTe NOe RR300

UNCLASSIFIED REPORT

DESCRIPTORS: *BODY ARMOR# EFFECTIVENESS (Ml

IDENTIFIERS# m-1952 ARMORED VESTS (M)

/
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO$ /ZAAIQ

AU- 52 243
AEROJET-GENERAL CORP AZUSA CALIF

DEVELOPMENT OF PLASTIC MATERIAL FOR PERSONNEL

ARMOR 
(U)

NOV sq IV YOUNGYO.Ao;
CONTRACT: 0A128 0i70ROP1472

UNCLASSIFiED REPORT

DESCRIPTORS: eBODY ARMOR, PLASTICS

/
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZAA14

AD- 69 734

AEROJET-GENEHAL CORP AZUSA CALIF

DEVELOPMENT OF PLASTIC MATERIAL FOR PERSONNEL
ARMOR IU)

FEB 55 IV YOUNGtDA#;

CONTRACT; DA128 0170RDPI472

UNCLASSIFIED REPORT

DESCRIPTORS: eBODY ARMOR, OPLASTiCs* DESIGN, MATERIALIMI
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZAAI',

AD-255 237
QUARTERMASTER CORPS WASHINGTON D C

A SET OF ANGLES OF OBLIQUITY FOR USE IN ASSESSING
BODY ARMOR (U)

FEB 61 IV MAISELHERBERT;CHiNDLERWALLACEI
PECARLO.GERALD;

UNCLASSIFIED REPORT

DES'*IPTORS: #BODY- ARMOR* DISTRIBUTION, EFFECTIVENESS,
PENETRATION lU)
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UNCLASSIFIED

O)C REPORT BIbLIOGRAPHY SEARCH CONTROL NO, /ZAAI14

AD-dS8 296
NAVfL MEDICAL FIELD RESEARCH LAB CAMP LEJEUNE N C

THE EFFECT OF SIMULATED TROPICAL CLIMATE ON THE
PERFORMANCE OF MARINE CORPS PERSONNEL WEARING AN
,*NTEGRATED 60DY ARMOR-LOAD CARRYING SYSTEM (BALCS) IU)

MAY 61 IV MARTORANOtJJ.;COOK.E.oB;BLYTH.C.S.I

UNCLASSIFIED REPORT

DESCRIPTORS; *BODY ARMOR, *NAVAL PERSONNEL# 'SrRESS
(PHYSIOLOGY), CLIMATE, LOADING, MARINE CORPS# MILITARY
PERSONNELt PROTECTIVE CLOTHING, TESTS lU)

AN ATTEMPT WAS MADE TO DETERMINE TO WHAT EXTENT THE
WEARING OF A BODY ARHOR-LO4O CARRYING SYSTEM
(BALCS) AND THE CARRYING F . TOTAL LOAD OF 54
POUNDS WOULD AFFECT THE ABILITY OF A GROUP OF Us So
MARINES TO DO A FIXED AMOUNT OF WORK UNDER SIMULATED
TROPICAL CLIMATIC CONDITIONS* ALTHOUGH THE ADDITION
OF THE INTEGRATED 3ODY ARMOR-LOAD CARRYING SYSTEM
(RALCS) PRODUCED SIGNIFICANT INCREASES IN THE
SEVERAL PHYSIOLOGICAL PARAMETERS MEASUREDo INCREASES
WERE WITHIN NORMAL PHYSIOLOGICAL LIMiTS FOR THE 4S-
MIN PERIOD IN WHICH THE SUBJECTS WERE EXPOSED TO THE
EXPERIMENTAL 'ONDITIONS9 ASSESSMENT OF THE ADRENAL
CORTICAL ACTIVITY, AS INDICATED BY THE MEASUREMENTS
UTILIZED IN THIS STUCY, SUGGESTED THAT NEITHER THE
SHEAT AND HUMIOITY IN WHICH THE SUBJECTS EXERCISED NOR
THE WEARING 0o' THE BALCS WAS OF A SUFFICIENT
MAGNITUDE TO CAUSE MEASURABLE STRESS*
(AUTHOR) (U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZAAI'

AU-259 057
MELLON INST PITTSBURGH PA

BALLISTIC PROTECTIVE BUOYANT MATERIALS (U)

MAY 61 IV JASKOWSKIsMeCo;
CONTRACT: N1QU 138 68879

UNCLASSIFIED REPORT

DESCRIPTORS: *AR'IOR* *BODY ARMOR* *DACRON# *FIBERS
(SY;4THETIC)j *ORLON* ANTIPERSONNEL AMMUNITION,
BALLISTICS# COATINGS, EFFECTIVENESS, FIBERS,
FRAGMENTATION AMMUNITION, GLASS TEXTILES, LAMINATES*
METALLIC TEXTILES, MOISTUREPROOFINGt PENETRATION,
PLASTICS, PROJECTILES, PULSE HEIGHT ANALYZERS, STEEL*
TERMINAL BALLISTICS, TEST EQUIPMENT, TEST METHODS (U)

UNBONOED STAPLE-FIBER BATTS WERE OBSERVED AS
k IMPEDING PROJECTILE PENETRATION BY CAUSING IT TO

TUMBLE AS WELL AS INCREASING ITS EFFECTIVE SIZE BY
WADDING# BATTS PREPARED FROM STEEL STAPLE FIBERS
WERE INEFFECTIVE AS BALLISTIC ARMOR. HIGH-TENSILE
WIRE SCREEN IN CONJUNCTION WITH AN qRLON STAPLE
FIBER BATT INCREASES THE PROTECTIVE ABILITY OF THE
BATT ONLY WHEN IT IS PLACED BEHIND THE FIBERS* THE
BALLISTIC TEST METHOD WAS MODIFIED BY REPLACING THE
AL WITNESS PLATE WITH A DEVICE CAPABLE OF
ACCURATELY DETERMINING THE VELOCITIES OF THE
PROJECTILES WHICH COMPLETELY PENETRATE THE ARMOR
SAMPLES. USING THIS TECHNIQUE, DATA WERE OBTAINED
AND PLOTTED FOR SAMPLES OF 1.o OPF ORLON STAPLE
FIBER BATTS# ItS OPF DACRON STAPLE FIBER BATTS AND
DORON BODY ARMORe (AUTHOR) (U)
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO# /ZAA14

AD-262 076
QUARTERMASTER RESEARCH AND ENGINEERING COMMAND NATICK
MASS

PHYSIOLOGICAL RESPONSE CHANGES OF MEN ATTRIBUTABLE TO
BODY ARMOR, SUNt AND WORK IN A NATURAL DESERT
ENVIRONMENT (INCLUDING NEGRO-WHITE DIFFERENCES) 1U)

JUN 61 IV HANSONHAROLD £E;

UNCLASSIFIED REPORT

DESCRIPTORS: *BODY ARMOR, *HEAT TOLERAINCE9 BODY
TEMPERATURE, CLIMATEs CLOTHING, DZSERT TESTS,
EXERCISE(PHYSIOLOGY), HUMANS, PERSv'IRA7'IONt
FHYSIOLOGY (U)

5WEAT PRODUCTION, RECTAL TEMPERATURE AND PULSE RATE

WERE MEASURED OVER A 2'-CONSECUTIVE-DAY PERIOD ON 16
MEN (8 WHITE AND 8 NEGRO) IN BOTH A NATURAL AND A
MODIFIED (SHADED) DESERT ENVIRONMENT. THESE
IVDICES WERE USED TO DETERMINE THE EFFECT OF WEARING
BODY ARMOR, SUN, AND EXERCISE, AND TO COMPARE
PHYLIOLOGICAL RESPONSES OF PAIRED NEGRO-WHITE
SUBJECTS* WHEN AN INDIVIDUAL DONNED BODY ARMOR,
ANO EXERCISED IN A NATURAL HOT-DRY DESERT
ENVIRONMENT, SIGNIFICANT INCREASES IN SWEAT
PRODUCTION, RECTAL TEMPERATURE AND PULSE RATE
OCCURRED. WHEN AN INDIVIDUAL WAS EXPOSED TO THE
SUN* SIGNIFICANT INCREASES IN 3WEAT PRODUCTION
OCCURRED* WHEN AN INDIVIDUAL EXERCISED,
SIGNIFICANT INCREASES IN SWEAT PRODUCTION, RECTAL
TEMPERATURE AND PULSE RATE OCCURRED* HEAT

./ TOLERANCE OF FULLY-CLOTHED NEGRO AND WHITE
IN1JI1DUALS WAS ABOUT EQUAL IN NATURAL HOT-DRY
SURROUNDINGS* (AUTHOR) (U)
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DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZAAI%

AD-266 054
MELLON INST PITTSBURGH PA

BALLISTIC PROTECTIVE BUOYANT MATERIALS IU)

OCT 61 IV JASKOWSKI#M*Co;

CONTRACT' N1'O 138 68679

UNCLASSIFIED REPORT

DESCRIPTORS: 08ODY ARMOR# *FIBERS (SYNTHETIC)* 'NYLON,

*ORLON* ACRYLIC RESINS* CLEANING9 LLEANING COMPOUNDS*

DACRIN9 EFFECTIVENESS. FIBERS, FLOTATION, MATERIALS*

PLASTICS9 TERMINAL BALLISTICS. TE4TILES u)U

I
/
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO, /ZAAI1

AD-269 577
MELLON INST PITTSBURGH PA

BALLISTIC PROTECTIVE BUOYANT MATERIALS (U)

JAN 62 IV JASKOWSKI#MoCo ;
CONTRACT: N14O 138 68879

UNCLASSIFIED REPORT

DESCRIPTORS: *BODY ARMOR, *ODACRON, *NYLON# *('RLONo
*PROTECTIVE CLOTHING, ACRYLIC RESINS, CLEANING, FIBERS,
FIBERS tSYNTHETIC)o FLOTATIONi FRAGMENTATION, MATERIALS,
PENETRATION, PLASTICS, TERMINAL BALLISTICS, TESTS,
TEXTILES IU)
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UNCLASSIFIED

ODC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZAAI1

AD-273 876
OFFICE OF THE DIRECTOR OF DEFENSE RESEARCH AND ENGINEERING
WASHINGTON 0 C
SYMPOSIUH ON PERSONNEL ARMOR HELD AT THE U. So NAVAL

RESEARCH LABORATORY OCTOBER 4-Si 1961 VOLUME I iU)J

61 IV

UNCLASSIFIED REPORT

DESCRIPTORS: *BODY ARMOR, OSYMPOSIA, LAMINATES, PHYSICAL
PROPERTIES, PROTECTIVE CLOTHING, SHOCK RESISTANCE,
TEXTILES IU)

CONTENTS: CHARACTERIZATION OF TEXTILE YARNS FOR
USE UNDER BALLISTIC IMPACT CONDITIONS DYNAMIC
BEHAVIOR OF TEXTILE FIBERS AND STRUC TURES AS
RELATED TO PERSONNEL ARMOR A THEORETICAL STUDY OF
PENETRATION AND RESIDUAL PROJECTILE VELOCIT:ES
METHOD FOR OBTAINING YIELD STRESSES AT HIGH
STRAIN RATES THE DYNAMIC PROPERTIES OF HIGH
TENACITY YARNS AND THEIR RELATIONSHIP TO BALLISTIC
RESISTANCE BUOYANT INSULATING BODY ARMORS FROM
STAPLE FIBERS SOME U. So ARMY RESEARCH OFFICE
SPONSORED RESEARCH DEVELOPMENT OF QMC
COMPOSITE ARMOR VEST THE EFFECT OF RESIN
CONCENTRATION ON PHYSICAL PROPERTIES OF A LAMINATED
STRUCTURE FOR A CRASH AND BALLISTIC PROTECTIVE
FLIGHT HELMET A SET OF ANGLES OF OBLIQUITY FOR USE
IN ASSESSING BODY ARMOR fUl

1.5
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AD-276 25b
MELLON INST PITTSBURGH PA

BALLISTIC PROTECTIVE BOUYANT MATERIALS (U)

MAY 62 IV JASKOWSKIvMICHAEL Co;

CONTRACT: NIqO 138 68879

UNCLASSIFIED REPORT

DESCRIPTORS: *BODY ARMORt 'FIBERS (SYNTHETIC)# ACRYLIC
RESINS, BALLISTICSt DACRON, FIBERSt FRAGMENTATION
AMMUNITION, MANUFACTURING, MATERIALS, PENETRATION,
PLASTICS, TEXTILES IU)

bALLISTIC PROTECTIVE BUOYANT MATERIALS! EFFECT OF FIBER
CRIMP ON PENETRATION BALLISTICS OF DACRON AND ACRItAN
CARDED BATTS; CRIMPED FIBERS WERE SUPERIOR TO STRAIGHT OR

UNCRIMPED FIBERS IN PREVENTING PASSAGE OF FRAGMENT
SIMULATORSe

16
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AD-b24 738 19/14 6/16
NAVAL MEDICAL FIELD NESEARCH LAB CAMP LEJEUNE N C

THE EFFECTS OF TWO TYPES OF BODY ARMOR ON BODY
TEMPERATURE,* (U

DESCRIPTIVE NOTE: INTERIM REPT.t
NOV 65 21P RASCH#PHILIP .6 ;WhITEtPAUL

C, tjR*;NORTON#ROBERT Ji

REPT, NO. VOL IS/NO. 24

MONITOR: NAVMED * MFO22-03-04-8001-2

UNCLASSIFIED REPORT

SUPPLEMENTARY NOTE:

DESCRIPTORS: (eBODY ARMOR, BODY TEMPERATURE)# 46BODY

TEMPERATURE, BODY ARMOR)# HEAT9 PHYSIOLOGY#
STRESStPHYSIOLOGY', SURFACE TEMPERATURE (U)

THE PURPOSE OF THIS STUDY WAS TO DETERMINC WHETHER

TMERE IS A DIFFERENCE IN THE RODY HEAT bUILDOUP UNDER
THE STANDARD MARINE CORPS UPPER TORSO BODY ARMOR

VERSUS THE NMFRL LIGHTWEIGHT PROTOTYPE BODY ARMOR.
TWENTY YOUNG ADULT MARINES MADE TWO FORCED
MARCHES OF 3 MI EACH. ONE WITH EACH OF THE ABOVE
ARMORS. MEAN CHEST SKIN TEMPERATURE UNDER THE
PROTOTYPE ARMOR WAS 2F. LESS THAN UNDER THE
STANDARD ARMOR* NO D!FFERENCE WAS OBSERVED IN

RECTAL# ARM# OR ABDOMINAL TEMPERATURES. $AUTHOR)

(U)
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UNCLASSIFIED
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AD-656 034 6/17 19/' 5/5

ARMY NATICK LABS MASS PIONEERING RESEARCH DIV

HUMAN FACTORS EVALUATION OF BODY-SUPPORTED

AIRCREWMANIS BUTTOCKS AND CROTCH PROTECTIVE UNITS;

(COMPARISONS OF TWO HEIGHTS OF CROTCH PROTECTOR AND

THREE SUSPENSION SYSTEMS). (U)

DESCRIPTIVE NOTE: TECHNICAL REPT..
JAN 67 28P BURSE9RICHARD L.

REPTI NO. EPR-14
PROJ: DA-ICO2q7OIAI21
TASK: IC024701AL2102

MONITOr: USA-NLABS TR-68"4-PR

UNCLASSIFIED kEPJRT

DESCRIPTORS: (*BODY ARMOR# *HUMAN FACTORS ENGINEERING't
f(AVIATION PERSONNEL# BODY ARMOR), DESIGN#

ACCEPTABILITY, FLIGHT CLOTHING, ANTHROPOMETRY (U)

THE RESEARCH DESCRIBED WAS AN EVALUATION CF BODY-
SUPPORTED AIRCREWMEN#S BUTTOCKS AND CROTCH PROTECTIVE

UNITS IN WHICH TWO HEIGHTS OF CROTCH PROTECTOR AND

THREE DIFFERENT SUSPENSION SYSTEMS WERE COMPARED WITH

RESPECT TO FIT, COMFORT* EASE OF USE, ESTIMATED

LENGTH OF TIME THE SYSTEM COULD BE USED AND THE
ADEQUACY OF SCVERAL DIMENSIONS OF THE PROTECTIVE
UNITS. IN GENERAL# BOTH TYPES OF PROTECTIVE UNITS
AND ALL THREE SUSPENSION SYSTEMS WERE EQUALLY
SATISFACTORY* ONE TYPE OF SUSPENS )N SYSTEM AND

ONE HEIGHT OF CROTCH PROTECTOR WERE SIGNIF!CANTLY
EASIER TO USE# HOWEVER# WHILE BOTH CROTCH PROTECTORS

WERE TOO WIDE. SUBJECTS DESIRED THAT THE LONGER

CROTCH PROTECTOR BE SHORTENED AND THE SHORTER CROTCH

PKOTECTOR BE LENGTHENED TO APPROXIMATELY THE SAME

LENGTH* THIS DESIRED CHANGE APPARENTLY WAS BASED

ON FACTORS 07HER THAN PHYSICAL DISCOMFORT*

(AUTHOR) (U)
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0OC REPORT BIBLIOGRAPHy SEARCH CONTROL NO* /ZAAI1
AU-672 SO5 19/q 6/5 1/2

AVIATION SAFETY ENGINEERING AND RESEARCH PHOENIX ARIZ
CRASHWORTHINESS OF AIRcREW PROTECTIVE ARMOR* (U)

DESCRIPTIVE NOTE: TECHNICAL REPT,s
APR 6d 132P HALEYsJOSEPH Lo* JR.;GATLIN9CLIFFORD I* ;SCHAMAOANJAMES Lo ;

TURN8OWsJAMES We
CONTRACT; DAAG17T67-C-O1 38
PROJ: DA-IFi~qi201DSq
MONITOR; USA-fjLA8SoC/OM TR-68-57-CM,07

UNCLASSIFIED REPORT

DESCRIPTORS: (*CRASH INJURIES* FLIGHT CREWS), 19BODYARMOR, FLIGHT CREWS), AVIATION ACCIDENTS# IMPACT*HELICOPTERS, DROP TESTS, SIMULATION, AIRCRAFT SEATS (U)
IDENTIFIERS: CRASHWORTHINESS |Ui

THE RESULTS OF A TEST PROGRAM CONDUCTED TO
DETERMINE THE PHYSIOLOGICAL EFFECTS OF PERSONNELARMOR ON AIRCREW MEMBERS EXPOSED TO AN AIRCRAFT CRASHEhVIRONMENT ARE PRESENTED# EMPHASIS WAS PLACED ONTHE EFFECTS OF ARMOR AS WORN BY AIR CREWS IN CURRENTMILITARY OPERATIONS* THE PROGRAM WAS DIVIDED INTO
TOO MAJOR TASKS* THE FIRST INCLUDED A LITERATURESEARCH TO OBTAIN DESIGN DATA ON HUMAN INJURYSIMULATION TECHNIQUES, A CONFERENCE TO OBTAININFORMATION FROM A GROUP OF COMBAT-EXPERIENCED USARMY MEDICAL 4 ELICOPTER CREWMEN ON THE IMPACT
BEHAVIOR OF THE ARMOR IN OBSERVED ACCIDENTS, ANDMODIFICATIONS TO ANTHROPOMORPHIC DUNMI-:S TO EFFECT
RECORDINGS OF MECHANICAL 'INJURIESt TO YITAL BODYAREAS* THE SECOND TASK CONSISTED OF THREE TYPES OF
DYNAMIC TESTS: VERTICAL DROP TOWER TESTS,HORIZONTAL ACCELERATOR TESTS, AND A FULL-SCALE
HELICOPTER CRASH TEST& TEST RESULTS INDICATED THATTHE POTENTIALLY DANGEROUS EFFECTS OF THE ARMOR DURINGA CRASH SITUATION ARE RELATIVELY FEW* THE MOST
SERIOUS PROBLEM APPEARS TO BE THE POSSIBLE COLLAPSE
OF THE TRACHEA FOLLOWING AN IMPACT OF THE UPPER EDGEOF THE ARMnR WITH THE FRONT OF THE NECK.(AUThOR 

(U)
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AD-676 689 6/19 5/10 19/4
NAVAL MEDICAL FIELD RESEARCH LAB CAMP LEJEUNE N C

BODY ARMOR IN A HOT HUMID ENVIRONMENT# PART I,
STUDIES IN UNACCLIMATIZED MEN. lU)

DESCRIPTIVE NOTE: INTERIM REPT.,
SEP 68 19F yARGERWILLIAM Eo ;CRONAUt

LESLIE He , JR#;GOLDMANtRALPH Fe
REPT. NO, NMFRL-VOL-XVIII/NO-16
MONITOR: NAVMED MF12.*$24.O07-8008-1

UqCLASSIFIED REPORT

DESCRIPTORS; (*BODY ARMOR, TROPICAL TESTS),
PERFORMANCE(HUMAN)t ACCLIMATIZATIUN, STRESS(PHYSIOLOGY)o
HEAT TOLERANCEo PERFORMANCE(HUMAN), MOTOR REACTIONS,

PERSPIRATION, BODY TEMPERATURE, BODY WEIGHT (U)

THIS STUDY IN UNACCLIMATIZED INDIVIDUALS IS PART OF
AN OVERALL PLAN OF INVESTIGATION DESIGNED TO GIVE TO
THE FIELD COMMANDERS A REASONABLE METHOD OF
PREDICTING HEAT CASUALTIES IN THEIR MEN, KNOWING
CONDITIONS OF CLIMATEt LOAD, TEPRAINt AND THE
PRESENCE OR ABSENCE OF BODY ARMOR* (AUTHOR) (U)

/
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO o4AIq

AD-682 689 6/17 19/4 6/19
NAVAL MEDICAL FIELD RESEARCH LAB CAMP LEJEUNE N C

BODY ARMOR IN A HOT 4UMID ENVIRONMENT* FART Ilo
STUDIES IN HEAT ACCLIMATIZED MEN* (U)

DESCRIPTIVE NOTE: INTERIM REPT.t
JAN 69 q9p YARGERWILLIAM E9 ;LITT#Bo

0. ;GOLDMANtRALPO F. ;
REPT. NO# NMFRL-VOL-XIX/NO-1
MONITOR! NAVMED MF2*52'4O.T7-800 8-2

UNCLASSIFIED REPORT

SUPPLYMENTARY NOTE: SEE ALSO PART It AD-676 689t

DESCRIPTORS: (*BODY ARMOR, TROPICAL TESTS)#
PERFORMANCE(HUMAN1, ACCLIMATIZATION, STRESS(PHYSIOLOG',
HEAT TOLERANCE, BODY TEMPERATURE# PERSPIRATIONt TROPICAL
REGIONS9 METABOLISM, STATISTICAL ANALYSIS fU1

THE STANDARD ISSUE MARINE CORPS PERSONNEL BODY

ARMOR VEST (M1955) WAS TESTED FOR ITS EFFECT ON
MEN WiRKING UNDER HOT HUMID CONDITIONS APPROXIMATING
THOSE SEEN IN SOUTHEAST ASIA@ THIS VEST 1S

LARGELY IMPERVI)US TO THE PASSAGE OF WATER VAPOR AND

THEREBY IMPEDES EVAPORATIVE COOLING OVER THE CHESTs
BODY ARMOR PRODUCES A PRONOUNCED EFFECT REFLECTED

6Y AN INCREASE IN RECTAL TEMPERATURE IN THE SUBJECTS

WHEN THEY ARE WEARING THE ARMOR. THIS EFFECT IS
RESTRICTEU TO A RANGE OF ENVIRONMENT BRACKETED BY 32

TO 88F WBGT (APPROXIMATELY)* BELOW THIS
LEVEL, HEAT LOSS FROM AREAS OTHER THAN THE CHEST IS
SUFFICIENT TO DISSIPATE BODY HEAT EFFECTIVELY*
ABOVE THIS RANGE, THE STRESS OF THE ENVIRONMENT IS
.50 GREAT AND THE EVAPORATION OF SWEAT IS SO

INEFFICIENT THAT WEARING BODY ARMOR MAKES LITTLE
DIFFERENCE. THE EFFECT OF WEARING ARMOR IN THIS
RANGE (82-88F) IS EQUIVALENT TO A SF INCREASE
IN THE WBGT FOR UNARMORED MEN. THE EXPERIMENT
WAS DESIGNED TO ELIMINATE THE WEIGHT OF THE ARHOR AS
A SOURCE OF DIFFERENCE. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT BIBLIOGRAPHY SEARCH CONTROL NO. /ZAAI4

AD-685 838 1/2 13/12 6/17
DYNAMIC SCIENCE PHOENIX ARIZ AVSER FACILITY

A STUDY OF FORCES CAUSED BY HEAD IMPACT ON AIRCREW
PERSONNEL ARMOR UNDER SIMULATED CRASH CONDITIONS. (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.z
NOV 88 ;OP GATLINsCLIFFORD I-

SCHAMADANJAMES Le ;BARRONEDWARD Ro I
TANENHOLTL9STANLEY D* ;

CONTRACT: DAAGI7-67-C-0138
PROJ: DA-I-F-1'$I12-D-15'
MONITOR: USA-NLABSC/PLSEL TR-69-q9-CE951

UNCLASSIFIED REPORT

DESCqIPTORS: (*AVIATION ACCIDc.NTSs FORCE(MECHANICSI)o
(eHEAO(ANATOMY), IMPACT), (eBODY ARMOR, IMPACT TESTS),

HELMETS# TEST FACILITIES, SIMULATION, ANTHROPOMETRYt
TRACHEA, FACE(ANATOMY), CRASI' INJURIES# PROBAaILITY,
DECELERATION, ARMY AIRCRAFT# FLIGHT CREWS fU)

IDENTIFIERS: CRASH TESTS IUl

THE RESULTS OF A TEST PROGRAM CONDUCTEO TO
DETERMINE THE NAGNITUDEt DURATION AND SHAPE OF THE
FORCE-TIME RELATIONSHIP RESUL71NG FR9)' HEAD IMPACT ON
PERSONNEL ARMOR IN A CRASH SITUATION ARE PRESENTED*
THE PROGRAM WAS DIVIDED INTO TWO MAJOR TASKS.
THE FIRST INCLUDED MODIFICATION OF AN ARMOR FRONT
TORSO PLATE TO CARRY THE TEST INSTRUMENTATION,

MODIFICATION OF THE ANTHROPOMORPHIC DUMMI TO IMPROVE

HUMAN SIMUL.ATION, AND MODIFICATION OF THE UH-IB/

D ARMORED CREW SEAT i0 PREVENT FAILURE. THE
SECOND TASK INVOLVED THE PERFORMANCE OF 12 DYNAMIC
TESTS USING TWO DIFFERENT TYPES OF AIRCREW PERSONNEL

ARMOR, BOTH WITH AND WITHOUT A PROTECTIVE HELMET*
THE TEST RESULTS INDICATED THAT SIGNIFICANT HEAD/
ARMOR IMPACT OCCURS MOST FREQUENTLY IN THE CHIN AREA*
SUCH CONTACT PRODUCED IMPACT PULSES THAT WERE
TRIANGULAR IN SHAPE WITH PEAK LOADS RANGING FROM 27
TO 500 POUNDS AND TIME DURATION RANGING FROM 0.025 TO
O&OqS SECONDS. LOADS ON THE CHIN OF THIS MAGNITUDE
AND DURATION WOULD NOT BE EXPECTED TO PRODUCE SERIOUS
INJURY TO A HUMAN BEING. (AUTHOR) (U)

N 2
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UNCLASSIFIED

UDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZAAI1

Ao-6b7 9S3 6/17
AVIATION (M L) CO LTD (GT BRIT)

PHYSIOLOGICAL COSTS OF BODY ARMOR, (U)

69 8P GOLDMANRALPH Fe ;

UNCLASSIFIED REPORT
AVAILABILITY: PUB. IN MILITARY MEDICINEt V134 f43
P204-210 MAR 69a

DESCRIPTORS: (*BODY ARMOR9 PHYSIOLOGY)* PERSPIRATIONt
BODY TEMPERATURE* SKINIANATOMY), HEAT TRANSFER#
EVAPORATION, PERFORMANCE(HUMAN19 MODEL TESTS,
PERMEABILITY fU)

THE DISCUSSION TOUCHES ON THE HEAT PRODUCTION OF
SOLDIERS CARRYING TYPICAL LOADS AND HOW THIS IS
RELATED TO MAN'S ENERGY EXPEN)ITUREs EXPRESSED AS
KILOCALORIES OF HEAT PRODUCTION PER HOUR PER POUND OF
WEIGHT CARRIED. THE DISCUSSION FURTHER TOUCHES ON
THE IMPERMEABILITY OF BODY ARMOR, ON SWEAT COOLINGt
ON THE HEAT LOSS AS A FUNCTION OF THE CLOTHING WORN
AS EXPRESSED IN 'CLO* UNI!Se DESCRIPTION OF MODEL
TESTS IS ENCLOSED* FINALLY THE DISCUSSION TOUCHES
VERY BRIEFLY ON THE EFFECTS OF PERFORATING
IMPERMEAbLE MATERIALS IN ORDER TO IMPROVE THEIR
EVAPORATIVE TRANSFER CHARACTERISTICSe (U)

./

23

UNCLASSIFIED /ZAAIq



UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZAAI'

AO-688 122 19/'i 5/9
ARMY NATICK LABS MASS CLOTHING AND PERSONAL LIFE SUPPORT
EQUIPMENT LAB

BODY ARMOR FOR AIRCREWMEN, (U)

DESCRIPTIVE NOTE: SUMMARY REPT. 1962-1967-
JAN 69 31P BARRONEDWARD R. IALESI,

ANTHONY Le lPARKALICE F* ?
REPT. NO. C/ED-50
PROj: DA-IoF-164204-D-154

MONITOR: USA-NLABS TR-69-"3-CE

UNCLASSIFIED REPORT

DESCRIPTORS: (*FLIGHT CREWS, *BODY ARMOR)* (*AERIAL
GUNNERY, PROTECTION), DESIGN, COMPOSITE MATER!ALS, GLASS
TEXTILES* CERAMIC MATERIALS, COMPATIBILITY (Ul

800" ARMOR WHICH PROTECTS ARMY AIRCREWS OF LOW-
FLYING AIRCRAFT AGAINST 7.62 MM/CALIBER .30 AP
SMALL ARMS GROUND FIRE HAS BEEN DEVELOPED BY THE U.
So ARMY NATICK LABORATORIES* THE ARMOR
UTILIZES A RELATIVELY LIGHTWEIGHT COMPOSITE OF
CERAMIC BONDED TO FIBERGLASS. THE U. So ARMY
NATICK LABORATORIES IMPROVED ON EARLIER CERAMIC
COMPOSITE ARMOR MADE OF FLAT# MULTIPLE CERAMIC TILES
BY DEVELOPING SEPARATE FRONT AND BACK ONE-PIECE
COMPOSITE PANELS WHICH ARE CURVED TO FIT THE TORQ'.
A CLOTH CARRIER WITH LARGE FRONT AND BACK POCKETS
WAS DESIGNED TO HOLD THE ARMOR PANELS* PERMITTING THE
AIRMAN TO WEAR THE ARMOR COMFORTABLY AND WITHOUT
INTERFERENCE WITH HIS OPERATIONS. EXPERIMENTAL
ARMOR FOR LEG PROTECTION AGAINST SMALL ARMS WEAPONS
HAS ALSO BEEN MADE OF THE CCRAMIC COMPOSI;E.
(AUTHOR) tU)
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UNCLASSIFIED

DOC REPORT PTILIOGRAPHY SFARCH CONTROl. Nil /ZAAI'4

AVVISONT 4UUP Oft AEKObPACE R~bLARCH AND U•VLLUPMENT

PARIS (FRANCE;

PATTERN RECOGNITION, BODY ARMOUR AND AIRCREW
E4UIPMENT ASSEMBLIES* CURRENT SPACE MEDICAL k

PROBLEMS* AEROMEDICAL EVACUATION* (U)

DESCRIPTIVE NOTE: CONFERENCE PROCEEDINGS.
OCT 68 288P

REPT. NO- AGARD-CP-q!

UNCLASSIFIED REPORT

DESCRIPTORS: (*PATTERN RECOGNITION, SYMPQSIA)v (*BODY
ARMORt SYMPOSIA), (*AEROSPACE KEDOICIN9 SYMPOSIA),
l*EVACUATION, SYMPOSIA), TARGET ACQUISITION, PROTECTIVE

CLOTHING, CONTROLLED ATMOSPHERES, AIR TRANSPORTATION,

FLASHBLINDNESS, LIFE SUPPORTt AIR FORCE OPERATIONS (UI

THE VOLUME CONTAINS THE TEXT OF 29 PAPERS PRESENTED
AT THE 25TH MEETING OF THE AEROSPACE MEDICAL
PANEL OF AGARO, THE PAPERS ARE GROUPED UNDER
THE FOUR SUBJECT HEAPINGS COVERED IN THE PROGRAM,
NAMELY, PATTERN RECOGNITION, BODY ARMOUR AND AIRCREW
EQUIPMENT ASSEMBLIES, CURRENT SPACE MEDICAL PROBLEMS
AND AEROMEDICAL EVACUATION. IN ADOITIONo THERE IS
A TECHNICAL SUMMARY WHICH INCLUDES INFORMATION
DERIVOD FROM THE DISCUSSIONS* (AUTHOR' tUl
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UNCLASSIFIED

DDC REPORT BIBLIOGRAPHY SEARCH CONTROL NO* /ZAAlq

AD-691 739 19/q
IIT RESEARCH INST CHICAGO ILL

CONSTRUCTION OF BALLISTIC MATERIAL SAMPLES FOR
AIRCREW ARMOR SYSTEMS. (U)

DESCRIPTIVE NOTE: TECHNICAL REPTe.
JAN 69 28P ROOZEN#Ro A. ;LAMBERtCs

F. ;SCRIBANOoF, C. ;BURNSsMo
CONTRACT: DAI9*|29"AMC-64I(N)
PROJ: OA''-F'162203-A-1SO
TASK: |-F-'62203"A'ISOO4
MONITOR: USA-NLABSsC/PLSEL TR-69-61-CE962

UNCLASSIFIED REPORT

DESCRIPTORS: (eBODY ARMOR, *FLIGHT CREWS), (eCERAMIC
MATERIALS# BODY ARMOR)# MANUFACTURING. ALUMINA,
MOLDINGS, CONFIGURATION lU)

IDENTIFIERS; eARMOR, eCERAMIC MATERIALS (U)

THE REPORT DESCRIBES THE INVESTIGATIVE, RESEARCH
AND EXPERIMENTAL EFFORT NECESSARY TO VERIFY THE
COMMERCIAL PRODUCIBILITY OF THE AIRCREW ARMOR
CONFIGURATIONS DEVELOPED UNDER THE CONTRACT. THIS
WAS A COOPERATIVE EFFORT WITH INDUSTRYt TO IDENTIFY
TYPICAL PROBLEM AREAS, SOLUTIONS AND COMPROMISES
NECESSARY TO MAKE SUCH ARMOR PRODUCIBLE. ALSO
DESCRIBED AND ILLUSTRATED ARE THE CERAMIC SAMPLES
WHICH WERE FABRICATED TO VERIFY PRODUCIBILITY OF THE
ARMOR CONFIGURATIONS. (AUTHOR) (U)

/
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UNCLASSIFIED

DDC PEPORT bIBLIOGRAPHY SEARCH CONTROL "Oo /ZAAIQ

AD-695 6+4 19/4 Il/S

TEXTILE REEAqCH INST FkINCETON N J

A STUDY OF FELT$ FOR PERSONAL ARMOR. (U)

DESCRIPTIVE fjUTE: TECH1NICAL REPT.t

AU5 69 "2'P LYONS*,* JAMES ;SCARDINO,
FRANK L9 ;GO5WAMIfos Co

CONTRACT: aAA(37-68-COO04
PROJ: OA-1-M-624I10-U-SO'

MONITOR: dJA-NLABSC/ 0 LSEL TR-70-13-CEoTS-164

uNCLASSIFIED REPURT

OESCRIFTOHS: tOBODY AR0ORt TEATILESJt SYNTHETIC FIBERS,

GEOMETRIC FOR45b MLCHANICAL PROPERTIES# MANUFACTURING#
SURFACE "0!jGr.ESS. FRICTION, TEST METHODS# RUPTURE-
NYLON, PROPENLS, TENSILE PROPERTIES. PROTECTION,
POLYETHYLENE PLAbTICS IU)

IOENTIFIENS; COHESINo FELTS, POLYPROPYLENE
FIRERS (Ul

THE STUCY 04b CONCERNED WITH THE INFLUENCE OF
VARIOQS GEOMETRIC AND MECHANICAL CHARACTERISTICS OF
THE CC NSTITUZNT PIBERS, AND SOME PROCESSING FACTORS
SUCH AS T4* AKOUNJT OF N4EDLING AND THE BLCNDING OF

FIdEo5, 0' TmE COHESION OF NEEDLEO FELTS. TESTS
WERE COtvJCTLO ON SINGLE FIBERS F.)R SURFACE-ROU6HNESS

AND FRICTONAL FORCE CHARACTERISTICS AND MECHANICAL
PROPETITESo LENGTH ANALYSES WERE ALSO MADE ON
SROUPS OF FIPER SAMPLES. (AUTHOR) (U)
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UNCLASSIFIED

DOC kEPONT tlIPLIOGRAPMY SEARCH CONTROL NO. /ZAAI1

AD-696 461 19/q 5/9
ARMY NATICK LAbS MAsS PIONEERING RESEARCH LAB

EVALUArTIO ON ARMy AIRCHEW PROTECTIVE ARMOR IN
VIETNAM* (U)

ODSCRIPTIVE rOTF: TECHNICAL REPToo

JUN 6y 69P MCGINNISJOHN M. ;•URSE,
RICHARU L, ;tAfRONoEDWARO R*

REPT. NO* EPT-9
PROJ: DA-1-C-L24701-A-I21
TASK: IC024 7 UIAI2102
MONITOR: USA-NLABS TR-69-79-PR

UNCLASSIFIED REPORT

DESCRIWTORq: (*AERIAL WARFARE, VIETNAMI, (*PILOTS, BODY
ARMOR), (*3OUY ARmOR, COMPATIBILfTY), HUMAN FACTORS
ENGINEERIN6# HELICOPTERS, ARMOR PIERCING AMP.JNiTION9
ACCEPTABILITY (U)

IDENTIFIERS: EVALUATION (u)

THIRTY FIVE U. So ARMY HELICOPTER CREW
MEMBERS EVALUATED THE DESIGN FEATURES AND

ACCEPTAuILITT OF .30 CALIUER ARMOR-PIERCING
PROTECTIVL ARtIOP ON PRACTICE OR ACTUAL LIVE-FIkE
AERIAL MISSIUNS IN SOUTH VIETNAM. TWENTY
PILOTS USED TORSO FRONT PROTECTIVE ARMOR9 AND
IS CREW CHIEFS AND DOOR GUNNERS USED TORSO FRONT
PROTECTIVE ARMOR, TORSO BACK PROTECTIVE
ARMOR AND SEAT/GROIN PROTECTIVE UNITS*
THEY RATED THE FOLLOWING VARIABLES: FIT,
COMFCQTq ItJTLRFERtNCE WITA MOVEMENT, SUITABILITY OF
OUTLIE AND CONTOUR* ACCEPTABILITY OF ARMOR BEFORE
AND AFTEN EXPERIENCE WITH THE LATEST IT.HSt
DESIRABILITY OF PARTICULAR ITEMS ON PARzICULAR
MISSIONS ANO BODY AREAS REQUIRI|G PROTEt.TION9
(AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT t.IbLIU•RAPHY SEARCH CONTROL NO. /ZAAI1

AD-707 91u 11/5 19/'
AR4Y '"AIICK LAHS MASS CLOTHINf AND PERSONAL LIFE SUPPORT
EjUIPm*E;NT LAb

A qEVIJ JF THE OEVELOPMENT OF BALLISTIC NEEDLE-
PUNCHFD FELT$. 

(U)

DESCRIPTIvE NOLE: SUMMARY REPT. 1961-69,
OCT 69 s6P LAIqLEsROY Co ;HENRY,

MALCOLM C. ;
PEPT. NO. C/PSEL-TS-167
PROJ: A-AI-T-U6210b-A-329
TASK: I-T-J621OS-4-3290Z
MONITOR: USA-;NLA4S TH-70-32-CE

vNCLASSIFIEu REPORT

DESCRIPTORS: (*TEXTILES, *BODY ARMOR), TERMINAL
IALLISTICS OL.':SITYj MANUFACTURING* THICKNESS tU)

IDENTIFIENS; *FELTS (U)

AS PART OF TmE CONTINUING EFFORT TO IMPROVE
BALLISTIC MATERIALS FOR PERSONNEL ARMOR* THE FIBERAND FABRICATION PARAMETERS, DYNAMICS OF FELT IMPACT,
AND PREDICTIVE EQUATIONS ATTEMPTING TO CONNECTBALLISTIC RESISTANCE TO KNOWN MEASURABLE PARAMETERS
WERE REVIEWED FOR NEEDLE-PUNCHED FELTS* THE
RALLISTIC RESISTANCE OF NEEDLE-PUNCHED FELTS AT LOW
AREAL OENiITIES OAS FOUND TO BE SUPERIOR TO THAT OF
ANY OTHER KNOWN MATERIAL, ON THE OTHER HAND, ATINCREASED AREAL DENSITIES AND AGAINST HIGHER VELOCITY
MISSILEb, OTHER MATERIALS BECOME COMPETITIVE. THE
EXTENT TO WHICH NEEDLE-PUNCHED FELTS MAINTAIN THEIR
SUPERIORITY TO OTHER MATERIALS AT MODERATE AREAL
DENSITIES IS DE 0 ENDENT UPON CERTAIN FIBER AND
FABRICATION PROPERTIES* THE HIGHEST TZNACITYPOLYAMIOE FIBERS ARE CURRENTLY THE BEST AVAILABLE
MATERIAL. IN THE CASE OF FABRICATION, A RELATIVELY
LOW DEGREE OF NEEDLING FURNISHES THE BEST BALLISTICPROPERTIES. IN GENERAL, THE THICKER THE FELT THAT
CAN BE TOLERATEO (AT THE SAME WEIGHT AND AREAL
DENSITY), THE BETTER THE BALLISTIC RESISTANCE. IN
ADDITION,9 IT IS APPARENT THAT THE LEVEL OF BALLISTIC
PROTECTIONt VARIES DEPENDING UPON THE METHOD OF
ATTAINING THL DESIRED THICKNESS. THE NEED IS SHOWN
FOR ADDITIONAL wORK TO DETERMINE THE EFFECT OF FIBER
PROPERTIES SUCH AS FIBER DENIER, MOLECULAR WEIGHT,MOLECULAR WEIGHT DISTRIBUTION# AND ELONGATION UPON
THE BALLISTIC PROPERTIES OF THE RESULTING FELTS.

NI
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UNCLASSIFIED

ODC REPORT 8It3LIOGRAPHY SEARCH CONTROL NO* /LAA14

AD-71I 876 IV/'4 S/S 114/2
lIT RESEARCH INST CHICA60 ILL

DESIGN* D)vL6OPMENT ANU FABRICATION OF A PERSONNEL
ARUOR LOAO PKOFILE ANALYZERo fU)

DESCRIPTIVE NOTE: FINAL REPT?.
APR 7J lOOP SCRIBANOFe ;BURNS, M

BARROk'#4* Re ;
CONTRACT: DAAG17-69-C-UODS
PFOJ: )A-I-F-162J'4-0-15b4 IITRI-J6162-Fk
MONITOR: ubA-tLAdSPC/PLSEL TR-70-6S-CE975

uNCLASSIFIED REPORT

DE5CRIPTOhS; (ObOOY ARMOR, *OETECTORS)# ANTHROPOMETRY.

PERFOGMANCL(HUMAN)t POSITIONING REACTIONS* LOAD

DISTRIBUTION, DISPLAY SYSTEMS, RELIABILITY(ELECTRONICS)o
PSfCHOPHISICLUGY9 PERCEPTION, SENSITIVITY (U)

THE PURPOSE OF THE PROGHAM WAS TO DESIGN# DEVELOP,
AND FABHICATL AN INSTRUMENT wHICH COULD LOCATE AND
SENSE LOADS INDUCED ON THE BODY OF A PERSON WEARIhG
PROTECTIVE ARMOR, AND TO COMPARE SUSPENSIONS AND

SUGGEST IMPROVEItENTS WHICH COULD BE INCORPORATED IN
CURRENT OR FUTURE LOAD-CARRY!NG SYSTEMS* THE
DEVELOPMENT OF A 'PERSONNEL ARMOR LOAn
PROFILE AJALYZERI SAW THE ATTAINMENT OF A METHmn

OF SENSING LOADS, THE INTEGRATION AND POSITIONING OF
SENSORS IN A SUITABLE GARMENT, A METHOD OF DISPLAYING

INFORMATION, AND THE CORRELATION OF OUTPUT DATA TO
TORSO SENSITIVITY* IT WAS FOUND THAT ARMOR
SUSPENSION SYSTEMS COULD EFFECTIVELY BE EVALUATED

USING T"IS INSTRUMENT. STATIC AND DYNAMIC LOAD
PATTERNS WERE DISPLAYED AND THE SHIFT IN THESE
PATTERNS wiTm ARTICULATION COULD HE OBSERVED. THE
DATA OBTAINEU FROM THE DISPLAY COULD PROVIDE
GUIDEuINFS FOR IMPROVING SUSPENSION SYSTEM OESIfjN BY
DETERMINING wHETHER A PARTICULAR SUSPENSION *AS
EFFECTIVE IN DISTRIBUTING L(ADS ON THE OPTIMUM LOAD-
BEARING AREAb OF THE TOKSO* THE PROGRESSIVE
ELECTRICAL CONTACT SENSOR APPROACH PROVIDED A DIRECT
READING SYSTlM WITH MAXIMUM RELIABILITY. RUGGEDNESS#
AND VERSAIII.JTYg IN ADDITION, THE SYSTEM DI0 NOT
REQUIRE SPECIAL SIGNAL CONDITIONING EQUIPMENT* THE
VARIASLE INDUCTANCE SENSOR APPROACH PRODUCED AN
ANALOG SENSOK OUTPUT CONVERTED TO A DIGITAL DISPLAY*
(AUTHOR) ful
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UNCLASSIFIED

DOC REPORT JIBLIOGRAPHY SEARCH CONTROL NO. /ZAAI4

AD-713 016
IIT RESLAiCH INST CHICAGO ILL

ADVAtICEu AIRLREW ARMOR SUSPENSION SYSTEMS. lU)

DESCRIPTIVE NOTE: FINAL REPT. 7 AUG 68-30 APR 69,
JAN 7U 96P SCRIBANO#FRANK C. ;BURNS#

MARVIN ;
CONTRACT: IAA(17-68-C-O029
PROJ: 'A-1-F-162203-A-lso. IITNI-J6053
NONITOP: ijSA-14LAtSC/PLSEL TR-70-S1-CE074

UNCLASSIFIED REPORT

DESCkIPTORS: teBODY ARMOR. SUSPENSION DEVICES), FLIGHT
CREWS, CONFIGURATION* OPTIMIZATIONs DESIGN (U)

THE IMPROiEMLtT OF AIRCREW ARMOR SUSPENSION SYSTEMS
WAS THE GOAL OF THIS PROJECT. DEFICIENCIES IN
ARMOR CARRIERS WERE RECOGNIZED IN EARLIER ARMOR
PROGRAMS. ATTEMPTS WERE MADE TO ELIMINATE THESE
DEFICIENCIES# BUT THE RESULTS WERE MINIMAL SINCE (HE
MAJOR ODSIGN EFFORT WAS FOCJSED ON THE OPTIMIZATION

OF ARMOR CONFIGURATIONS AND THE DEVELOPMENT OF AN
ARMOR SIZIN4G SYSTEM* ARMOR SUSPENFION SYSTEMS
RECEIVEU PRIME CONSInERATION IN THIS PROGRAM, AND THE
GOALS WERE Tu DESIGN THOSE WHICH WOULD IMPROVE
COMFORT. MOBILITY* PERIPHERAL PROTECTION,
VENTILATIUN9 AND RAPID DOFFING CHARACTERISTICS ;ERE
ALSO GIVEN CONSIDERATION. THE SUSPENSION AND LOAD
DISTRIBUTION PRINCiPLES USED IN OTHER FIELDS
INVOLVING LOAD-BEARING EQUIPMENT WERE SURVEYED AND
APPLIED WHENEVER PRACTICABLE IN THE IMPROVEMENT OF
ARMOR SUSPENSIONS. THE AIRCREW ARMOR SUSPENSION
SYSTEMS nESIGNED9 DEVELOPED AND FABRICATED DURING THE
STUDY INOICATE SIGNIFICANT ADVANCES OVER PREVIOUS

ARMOR CARRIERS* THE SUSPENSION CONCEPTS DEVELOPED
ARE REVIEnEO. TOE PROTOTYPES INCORPORATING THE
SUSPEr.SIO TLCHNIQUES CERIVED FROM THE STUDY ARE
DISCUSSED IN DETAIL, AND THE RESULTS OF A PROTOTYPE
EVALUATIOq SIUDY CONDUCTED ON A GROUP OF TEST
SUBJECTS ARE PRESENTED. (AUTHOR) lUl
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UNCLASSIFIED

DOC REP04T bIBLIOGRAPHY SEARCH CONTROL NO. /LAAI'

AD-719 211 19/4 14/2

ARMY TEST ANk LVALUATION COMMAND ABERDEEN PROVING GROUND
MO

bALLISTIC TESTING OF PEHSONNEL ARMOR
MATERIALS* (U)

DESCRIPTIVE NOIE: MATERIEL TEST PROCEDURE*
OCT 6d 19P

REPT. KO. iTP-1O-2-506

UNCLASSIFIEO REPORT

SUPPLEVENTARY ivoTE: SUPERSEDES ORDNANCE PROOF MANUAL
50-30o

DESCRIPTOkS: (e800Y ARMOR. TEST METHOLS), PENETRATIONt
PROJECTILE~s PROTECTION (U)

IDENTIFIERS: bALLISTICS, PROTECTION# COMMON
ENGINEERING TEST PROCEDURES (U)

THE OJECTIVE OF THIS TEST PROCEDURE IS TO EVALUATE
THE KESiSTANCE OF THE MATERIAL USED IN PERSONNEL
ARMOR TO PENETRATION BY PROJECTILE FRAGMENTS AND
SMALL ARIS AMMUNITION. (AUTHOR) (U)
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UNCLASSIFIED

DOC REPORT bI1LIOGRAPHY SEARCH CONTROL NO. /ZAAI1

AD-719 561

ARMY FOkEIGN SCIENCE ANU 7ECHNOLOGY CENTER CHARLOTTESVILLE

VA

KNIGHTS OF THE TWENTIETH CENTURY (RYTSALI

DVADTSATE"O VEKA)t (U)

SEP 7u 114P ZHOLONDKOVSKIIO. o

REPT. NO. FSTC-MJ°23"105170

UNCLASSIFIED REPORT

S.PPLEMENTARY NOTE: TRANS. FROM TEKHNIKA rIOLODEZHI
(USSR) V37 NIl 1969.

DESCRIPTORS: I*BODf ARMOR# HISTORY), USSH (u)

IDENTIFIERS: TRANSLATIONS (U)

THE REPOkT TRACES THE DEVELOPMZNT OF PROTECTIVE

ARMOR WUR:j dY SOLDIERS FROM ANCIENT TIMES TO THE

PRESENT. ARMUR OAS WIOE.Y UTILIZED DURING THE
MIDDLE AGES, SUT ITS USE DECLINED AS FIREARMS BECAME
MORE SOPHISTICATED# WORLD WAR Is HOWEVER, SAO

THE RETUR,4 OF PROTECTIVE PLATES AND HELMETS. THE

BRITISH FIRM oF "ARRATS WAS ESPECIALLY NOTED FOR

ITS PRODUCTION OF BULLET-PROOF VESTS AND STEEL

DERdYS. it)LRIG wORLD WAR I1 BULLET PROOF
ARMOR hAS ADOPTED BY INOIVIDUAL UNITS OF THE SOVIET
ARMY. STECL ARMOR COVERED THE CHEST, STOMACH*

AND BACK OF RED SOLDIERS* RUSSIAN HELMETS ALSO

PROVED To BE VERY GOOD; THEY HAVE BEEN RETAINED

WITHOUT CHANGE UP TO OUR TIME. WITH THE DEVELOPMENT

"OF POLY;MER CHEMISTRY, EXPERIMENTS ON THE COMPOSITION

OF HELmLTS MADE FROM NE09 SYNTHETIC MATERIALS BEGAN

TO BE CONDUCTED IN MANY ARMIES OF THE WORLD.

SCIE14TIFIC RESEARCH CENTERS ARE ALSO MAKING
MILITARY ARMOR VESTS. DESIGNERS ARE ALSO CONCERNED

ABOUT SOLDIERS FEET; A STEEL, V-SHAPED PLATE IS
ATTACHEJ Tl fHE SOLE OF BOOTS TO REFLECT SHRAPNEL

FROM ANTIPERSONNEL flINESo (AUTHOR) (Ui

33

UNCLASSIFIED /ZAAI4

V I



43!

UuCLASSIFIEL E

DOC REPO-l'T oIhLIOGRAPHY SEARCH CONTROL NO. /ZAAI14

AD-726 91d 19/4 l/S
UNIRnYAL INL kAY*IE N J

RICOMPONFNT AMb ICONSTITUENT FIBERS IN
BALLISTIC FAbRIC FOR PERSONNEL A4MOR. (U)

DESCRIPTIVE qOTE: TECHNICAL REPT,
APP 71 27P OLSONtMe We ;8RICE9G. He

CONTRACT: OAA17-70-C-0O32
PROJ: DA-I-T-u6210i-A-324
MONITOR: USA-f4LA;;StC/PLSEL TR-71-48-CEs

TS-i7l

JNCLASSIFIEU REPORT

DESCRIPTOKS: 198ODY ARMOR, *SYNTHETIC FIBERS)#
(*TEXTILES, BODY ARMOR), POLYESTER PLASTICS, NYLON#

POLYETHYLENE PLASrICS, MIXTURES fU)

IDtNTIFIEHk: POLYESTER FIBERS# POLYPROPYLENE
FIBERS U

EXPERIMLEJTAL FIRERS HAVE BEEN SPUN FROM INTIMATE

MIXTURES OF t4YLO4t POLYPirOPvlFNE AND POLY';TER
PLASTICS (BlCONSTITUENT TYPEI FOLLOWING AN
EXTENSIVE SCHEENING PROGRAM TO DETERMINE
COMPATIbILITlES. FIBERS OF THE SICOMPONENT TYPE
(SMELL/CumE AND AILATERAL) HAVE ALSO BEEN SPUN
FROM SEVERAL COHUINATIONSo A TOTAL OF SIX

COMBINATIONS OF BOTH TYPES PLUS A 100% NYLON
CONTROL HAVE BEEN SPUN IN SUFFICIENT QUANTITY TO BE
WOVEN INTO BALLISTIC FABRIC AND TESTED ON A FIRING
RANGE. ALL SEVEN FAbRICS SHOWED AN APPRECIABLY
LOWER BALLISTIC RESISTANCE (V5O) THAN A STANDARD
NYLON BALLISTIC FABRIC aUT PROCESSING DIFFICULTIES
DURING THE SPINNING OPERATION MAY HAVE BEEN
RESPONSI3LE, AT LEAST IN PART9 FOR THE POOQ SHOWING.
WHEN COMPARISONS ARE MADE WITHIN THE SERIES THERE

IS EVIDENCE THAT A SMELL/CORE FIBER MADE FROM NYLON
AND POLY'ROPYLENE COULD BE DEVELOPED INTO AN IMPROVED
RALLISTIC FABRIC. IAOTHOR) (U)
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UNCLASSIFIED

DOC 4eOR9T .I41LIO~jkAPHY SEARCH CONTROL NO* /ZAA14

AO-72V 35j lV/4
ARMY NAIICK LAB5 MAS$ CLOTHING AND PERSONAL LIFE SUPPORT
E2UIPMEi4T LAO•

A HISTORY OF THE DEVELOPMENT OF AN ARMOR
ENSEMBLL 7OR MINE CLEARANCE PLRSCNNEL# (U)

DESCRIPTIVE NOTE: TECHNICAL REPT.,
OCT 7u 4QP LASTNIK#ABRAHAM Le

REPTe NO* C/PLSEL-b4
MONITOR: USA-tLA3S TR-71-30-CE

UNCLASSIFIEL) REPORT

DESCRIPTOHS: (*BODY AkMOR, *MINE CLEARANCE), MILITARY
REQUIREMENTS. HAZARDS, SAFETY, PROTECTIVE CLOTHING#
MATERIALS# MANUFACTURING METHODS IU)

MINE CLEARANLE TEAMS HAVE ALwAYS TRIED TO ADAPT
AVAILABLE ARMOR CLOTHING TO THEIR OPERATIONS WITH
VARYING DEGREES OF SUCCESS. THE REPORT IS
CONCERNEn WITH THE HISTORY OF THE DEVELOPMENT OF A
FULL BODY COVERAGE ARMOR FOR MINE CLEARANCE rERSONNEL
TO SATISFY MILITARY REQUIREMENTS. DISCUSSIONS ARE
CONCERNED WIT4 THE HAZARDS OF MINE CLEARANCE
VULNERABLE BODY AREAS, OPERATIONAL CONCEPTS, DESIGN,
PROTECTIVE ChARACTERISTICS AND ;ABRICATION OF THE

ENSEMeLE, ANU ITS EVALUATION. A SUMMARY OF RECENT
ARMOR MATERIAL DEVELOPMENTS AND TYPICAL APPLICATIONS
IS INCLUDED* THESE MATERIALS MAY BE APPLIED TO ANY
FUTURE CONCEPTS FOR FULL BODY ARMOR. (AUTHOR)9 (U)

/
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UINCLASSIFIED

DOC REFQIYT LIDLIOGRAPHY SEARCH CONTROL NO. /ZAAI1

AD-730 77 11/5 11/14
MONSANTO RESLARCH CORP DURHAM N C

EXPERIMENTAL ORGANIC FIBER MATERIALS FOR'
PERSONNEL ARMOR* 1:|

DESCRIPTIVE NOTE: TECHNICAL REPT.,
JAN 71 '1P LILYGUISToMARVIN R9

CONTRACT: OAAG17-69-CO079
PROJ: DA-|-J-662708-DJ-QO

MOtIITOR: USA-NLABSC/PLSEL TR-71-47-CE9
TS-177

UNCLASSIFIED REPORT

DESCRIPTORS: (*608Y ARMOR, *FIBERS(SYNTHETICI)t TERMINAL
BALLISTICSt TENSILE PROPERTIES, MODULUS OF ELASTICITYt
PLASTICS# LAnINATES, DENSITY, TEXTILESt DUCTILITY (U)

ID:NTIFI:IRS: EVALUATION* FE-TS (U)

A NEW HIGA PLRFORMANCE ORGANIC FIBER HAVING AN
UNUSUALLY OROAD RANGE OF POSSIBLE FIBER PHYSICAL
PROPERTIES, DESIGNATED AS X-5OO WAS STUDIED IN
VARIOUS CONSiRUCTIONS FOR BALLISTIC PERFORMANCE AS A
POSSBLE MATERIAL FOR IMPROVING PERSONNAL BODY ARMOR,
TENSILE PRIPERTIES OF THIS FIBER SPAN A WIDE RANGE
OF VYALUE FROM THOSE SIMILAR TO NYLON AND POLYESTER
TO THOSE SIMILAR TO FIBERGLASS* THE MODULUS,
HOWEVERt IS 1ZIGHER THAN THAT FOR NYLON OR POLYESTER
FIBERS. TAREE TYPES OF THIS FIBER WERE SPUN HAVING
SINGLE FILAMENT PROPERTIeS SPANNING THE ACHIEVABLE
RANGE OF THE X-SOO FIBER SYSTEM. WORK WAS DIVIDED
tNTO FOUR DISTINCT PHASES OF EVALUATION: FIBER
YARN: BALLISTIC FABRIC; 5ALLISTIC FELTS; AND
BALLISTIC FAdRIC-RESIN LAMINATESe IN EACH PHASE,
SAMPLES WERE TESTED USING EXISTING BALLISTIC
MATERIALS SPi.CIFICATIONS AS GUIDELINES*

AUTHOR) (U)
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UNCLASSIFIED

ODC REPORT dIOLIOGRAPHY SEARCH CONTROL NO* /LAAI4

AD-731 00v 6/7 19!4
MONSANTO RESEARCH CORP DAYTON OHIO

FOAM FLOTATIUN SYSTEMS FOR PERSONNEL ,
FARING BUDY ARMOR& (Ul

DES(RIPTIVE NOTE: FINAL REPT, FEB 69-SEP 70,

JUL 71 114P SALYERtI O. ;SCHWENDEMANO

J* Le ;4OjTO*ICZ#,A ;JEFFERSONtRo To :SUNt
S. Mo ;

CO':TRACT: :AAM7-69-C-O0o7
PROJ: DA-I-F-164207-DC-Gl

MONITOR: USA-NLASC/PLSEL 72-3-CE,87

UWCLASSIFIED REPORT

DESCRIPTORS: i*BODY ARMOR* 4FLOTATION), iEXPANDED

PLASTICS, FLOTATION)* (*FOAMS# FLOTATION|I (*SEA RESCUE
EOUIPMENT, FEASI61LITY STUDIJES)t AIR FORCE PERSONNEL#
AIR-SEA RESCUtSt PLASTICS (U)

IDENTIFIERS: POLYURETHANE FOAMS, URETiANES (U)

A FEASIoILITY STUDY WAS CONDUCTED ON APPROACHES TO

USING FOA"S IN FLOTATION SYSTEMS FOR PERSONNEL
WEARI11G 80O0 ARMOR* FLOTATION SYSTEMS SHOULD BE
RAPIDLY OEPLOYAdLE (10 SECONDS? AND PROVIDE

FLOTATION FOR AT LEAST SIX HOURS# EVEN IF DAMAGED*
TSESE SYSTEMS SHOULC NOT INTERFERE WITH THE WEARER
AS HE PERFORMS ilIS PUTIES. THREE APPROACHES WERE
INVEr-'IGATEDO ti THE OSE OF PREFORMED FLEXIBLE
FOAM; 1j) INSTANTLY GENERATED POLYSTYRENE FOAM;

AND (3) FAST REACTING TWO-COMPONENT URETHANE
FOAMS* UNLY Yt PREFORMED FLEXIBLE FOAM PERFORMED

WELL WmEN FAdFICATED INTO 4 JACKET AND TESTED ON A
MAN* (AUT-4OR) fUl

II
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UiNCLASSIFIED

DOC REPORT OIBLIUGRAPHY SEARCH CONTROL NO- /ZAAi'4

AD-737 725 11/5 IQ/1
UNIVERSITY OF MANJCHESTER INST OF SCIENCE AND TECHNOLOGY
( ENGLAND)J

RESEARCH ON LNERGY ASSORPTION BY NONWOVEN
FABRICS. (U)

DESCRIPTIVE NOTE: FINAL TECHNICAL REFT* OCT 70-SEP 71,
NOV 71 46P :IEARLEsJ# We So ;PURDY,

At T. ;
CONTRACT: UAJA37-71-C-O5S'
PROJ: DA-I-J-662703-0-50q

siNCLASSIFIEO REPORT

DESCRIPTOkS: (eTEXTILES# *TERMINAL SALLISTICS)i i0BODY
ARMOR, COMPOSITE HATERIALS|z PROJECTILES# PENETRATION,
TESTS, DEFOCiMATION# SHOCK RESISTANCE, TENSILE
PROPERTIES, TmICKNESS9 GREAT BRITAIN (U)

IDENTIFIERS: 4NERGY ABSORBERS (U)

THE OJECT OF THE WORK HAS BEEN TO GAIN A GREATER
UNDERSTMNUING OF THE MEANS BY WHICH NEEDLED FABRIC

ASSOR85 EqERGY WHEN STRUCK TRANSVERSELY dY A
PROJECTILE. NEEDLE PUNCHED FABRIC HAS BEEN
SUBJECTto TO A SLOW SPEED PENETRATION TEST USING A

RIGID STEEL PROiE, AND TO IMPACT WITH A FREE FLYING
PROJECTILE, THE FIRST hETHOD OF TEST HELPED

ESTABLISH THL MECHANISM BY W4HCH THIS NATERIAL
DEFORMS Z'URING IMPACT* DURING HIGH SPEED TESTS
OEFORM'TTON WAS STUDIED USING HIGN SP:ED CINE
PHOTOGRAPHY AND VARIOUS PHENOENA OBSERVCO*
DETAILED 08SLRVATt4 OF FAeRIC BEHAVIOUR AROUND THE
IMPACT POINT WHEN HULTiL4YEF SAMPLES ARE IN USE HAS

BEEN CAHRIEO OUT USIt.G AN EMSEDDING AND SECTIONING

TECHNIQUE* PROJECTILES EXTEND FABRIC UNTIL
rHICKfIES5 5 IREDUCED AND NO FURTHER RES!STkNCE :S
OFFERF•e iAUTHORI (U)
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DOC REPrtIT bi3LIOGRAPHY SEARCH CONTROL No* /ZAAI,•

AD-751 155 14 4/2

ARMY TEST AND EVALLUATPUN CCMMANu ABERDEEN PROVING GI1OUND
MD

BODY ARMOR, (c)

DESCRIPTiiE NOIE: FItNAL KEPT* ON TE3T OPrRAT1GNS
PROCFDURE,

JUL 72 16P
!EPT No* TOP-IU'3-022

U1JCLASSIFIED REPORT

DESCRIPTORS; (f.B)DY AkMOK3 TEST mETHQGSi, SAFETY*

"MILITARY TRAINING, TESYS, kiELIAOILITY* HUMAN FACTORS

ENGINEERING (U)

THE DvCuet.!T DESCRIBES A METHOD FOR rVALUATION OF
BODY ARMOO FUNCTIONAL PERFORMANCE CH;.RACTERISTICSe

IT IDENrIFIES SUPPORTING TESTS, FACILITiESv AND

EQUIPMENT RE4,UIREDt ANO PROVIDES PROCEDURES FOP

PREOPERATIONAL INSPECTION* PHYSICAL CHARACTERISTICSs
SAFETY, PcASUNNEL TRAINING, SIZING, FITTINGs

COMPATIIJLITY WITH COMBAT TAS<Ss DURABILITY2
RELIA9ILITYt CAKEP MAINTENANCEt HUMAN FACTORS, AND
VALUt ANALYSIS* APPREcIA3LE TO BODY ARMOR DESIGNED

FOR PROTECTION OF SELECTEI AREAS FROM THE NECK TO THE

ANKLES* exCLUDES HEAl AKmORr FOOT ARMOR, AND
BALLISTIC TEST!S- (AUTHOR) IU)
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UNCLASSIFIEUD

DOC KLF')kT 0ILIOGRAPHY SEARCH CONTROL NO. /LAAI1

AD-752 79 d IY/
NAVY CLQT4IN4 4NL (EXTILE RESEARCH UNIT NArICK MASS

THE U)EVELOPMLNT OF A NAVY, BUOYANT, ANTI-

FkAGHENT, 9ULLETPkOOF VEST: PROTECTION
AGAINST LOW-VfLOC1TY FRAGMENTS# SECONDANY
(SPALL) ViAGI.ENT DAMAGE, AND 30-CALIBER-

SALL PROJZCTILES& (U)

DESCPIPTIvE 'JOTL; TECmNICAL REPT.,t
Nrv 7, 2-0 SALVIAtJOHN ;kEINS*DALE A.

;5H6s4PINEJAmES C. ;
REPT. t0. 1:RIC5 2-72

QNCLASSIFIED HEPORT

DESCRIPTORS; (*BODY AAMOR9 DESIGN), NAVAL EQUIPMENT#

PROTECTIVE CLUTHINt ARMOR PLATE# BUOYANCY,
STRESS(PhYSIOLOGY), TEST METHODS fUl

THE NAVY CLOTHING AND TEXTILE RESEARCH

UNIT "•A DFVLLOI-EU TWO, EXPERIMENTAL, BUOYANT,
ANTI-FRA,ýiENT, BULLETPROOF VESTS WHICH
PROVrOE LOW-VELOCITY PRUTECTION AGAINST MORTAR SHELL

BURSTS ANU SECONDARY FRAGMENTS ISPALL)o PROVIDE
PROTECTIO% AI.AJNST 3a-CALIBERs S"ALL-ARMS FIRE AND
PROVIOE EMERbENCY9 IN1HERENT RUOYANCY. EACH MODEL

CONSIT5 OF & CARRIER WHICH HAS FRONT AND BACK PANELS

THAT CONTAIN A JO-CALIBER-9ALL9 qODY-ARMOR PLATE, A

COMBINATION (,F FELT AND/OR WOVEN BALLISTIC MATERIALS
AND LAYLR5 OF JUOVANT, UNICELLULAR FOAM.
I AUTknR) (U)

/
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UNCLASSIFIED

OVC RlEPOkT LIbL1OGRAP8Y SEARCH CONTROL NO* /ZAAI'

AD-752 903 b/9 5/5 19/q
HUMAN ENGINEEAING LAB ABEROEEN PROVIN6 GROUND MO

EVALUATIOCi OF RIFLE-FIRING BEHAVIOR OF
TROOPS EQuIPPED wITH BODY A. R: A
PILOT STUDY. (U)

DESCRIPTIvE NOTE: !ECHNI|AL NOTEt
SEO 72 13P CORONAPBERNARD M. oELLIS9

PAUL 4. ;jOr*LSwRo DOUGLAS ;PANDALLoR.

SkADLEY :'5ChLETZfAYDEN As
REPTo NO* HEL-TN-I'-72

UNCLASSIFIED REPORT

DESCRIpropts (*ARMY PERSONNEL, PERFORMANCE(HUMANI)s
(o'0OY AKtMOR ARMY PERSOWNEL), ADAPTATIONIPAYSIOLOGY).
REACTIrINNIPYCmOLOGYJ, PERFORMANCEIHUMAN)o
ADJUST4Et]TtPSYCHOLOGY)o FIRING TESTSIORDNANCE), ANALYSIS
OF VARIANCE, hUMAN FACTORS ENGINEERING (U)

IDENTIFIERS: EVALUATION (U)

TWENTY LNLISTED MLt, EQUIPPED WITH TWO TYPES OF
BODY ARMOR FIREJ TWE M16 AT POP-UP TARGLTS* THE
RAkGE SAS FLECTR3NICALLY INSTRUMENTED TO RECORD SHOTS
AND HITS* AS ILLL AS RELATIONSHIPS BETWEEN THESE

EVENTS. EACH SUBJECT FIxED 180 ROUNDS AT TARGETS
WOICH APPEAkEO FOR TWO, FOUR AND SIX-SECOND
PkESENT4TTOI. INTERVALS. THE RESULTS SHOWED NO
SIGNI4ICANT VIrFERENCE BETWEEN STANDARD NYLON VEST.

NYLON TITAKILtM VEST OR NO-VEST CONDITIONS AS SUBJECTS
FIRED FROmi THE 3TANDING POSITION. FURTHER* IT WAS
EVIDENT THAT THC SHOOTER'S PERFORMANCE DURING TWO-
SECOND PRESENTATIONS DIFFERED SIGNIFICANTLY FROM
PLRFOkt"AuNCE LjURItG FOUh AND SIX-SECONO EXPOSURES.

If WAS CoiCLUDE THAT BODY ARMOR ALONE DOES NOT
AFFECT AIFLE-FIRING BEHAVIOR FOR EITHER ACCURACY OR
FIRIt'4 TIiEs THAT SUBSEQUENT I1VESTIGATIONS NEED NOT

INCLUUE F.UR OR SIX SECOND PRESENTATION TIMES, AND
THAT FUkTHER RESEARCH ON RIFLE-FINING BEHAVIOR SHOULD
EXPLORE CiMPLETE EQUIPMENT ENSEMBLES* INCLUDING LOAD-
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UNCLASSIFIED

DOC REPj-T nIBLIGARAPHY SFARCH CONTROL NO. /1AAJ'

AU-753 ?31 Ivlq ý3//
ARMY NArICK LABS MASS

SOME EFFECTS OF eODY ARMOR ON MOTOR
PERFORMANCE* PART I* EFFECTS OF STANDARD 1

(135 PLATO) AND EXPERIMENTAL (48 PLATE)
TITANIUM-.4YLOrt dODY ARMOR ON MOTOR
PERFORMANJCE* PART IIl ARMOR AND LOAD

INDUCED PDATTLRNS OF PRESSURE ON THE TORSO
DURINtG; MOTON PERFORMANCLe 1U)

DESCRIPTIOE NOTE: TECHNICAL REPTt
OCT 72 SIP MCGINNISJOHN Me

REPT. mOo JSA-NLASS-TR-73-13-PR
PROJ: oA-'-j-66q713-DL-4Ob DA-I-T-O62IO6-AI121
TASK: I-i-o64113-DL-4oR3s I-T-062106-A-12102

uNCLASSIFIEU REPORT

DESCRIPTOkS: (*BODY ARMOR# PERFORMANCE(HUMAN)), HUMAN
FACTOOS LNGINEERINGo TITANIUM, NYLONs TEXTILES,
PRESSuPE, .2ETLCTORS, ANALYSIS OF VARIANCE# PHYSIOLOGY(U)

IDFNTIFIEiS: COMFORT (U)

NINE PSYCHOMUTGR TASKS DESIGNED FOR LABORATORY USE

MEASUREa THE PERFORMANCE OF I SOLDIER TEST SUBJECTS
WPILF WEARIN4 P1956 LIGHTWEIGHT LOAD CARRYING
EQUIPMENT ILCE) ALONE AND OVER STANDARD (135
PLATE) AND EXPERIMENTAL (148 PLATE) TITANIUM-
NYLON BODY AkIOR. SCORES BASED ON LCE ONLY. ON
EXPEPIMENTAL ARMOR AND LCEs AND ON STANDARD ARMOR
PLUS LCE ARE COMPARED* IN LABORATORY INTERVIEWS,
SUBJECTS APPEARED TO PREFER LOAD CARRYING EQUIPMENT
WORN WITHOUT ARMOR TO LCE WORN OVER EITHER TYPE OF
ARMOR, ANO THEY COMMENTED ON SPEC!FIC ARMOR PROBLEMS*

NEXT, A LIGHToEIGHT CLOTH SENSOR GARMENT
INCORPORATING PRESSURE SENSORS WAS USED TO MEASURE
PRESSURE AT VARIOUS LOCATIONS ON A TEST SUBJECT'S
TORSO AS RE PERFORMED TASK, PERFORMANCE AND DISPLAY
WERE RECoRLEV IN COLnR ON THE SAME MOTION PICTURE
FILM, FOR EACH OF SIX ARMOR-LOAD COMBINATIONS.
(AUTHOR) (U)
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UNCLASSIFIEO

OUIC EPOiT bIbLIOGRAPHY SEARCH CONTROL NO. /ZAAI4

AD-75o 3o7 19/1,
ARMY NATICK LAbS MASS CLOTHING AND PERSONAL LIFE SUPPORT
LQUIP'!Ef:T LAL'

6ALL157TC AN) SPALL TESTS FOR AIRCREW BODY
Aiim ;ý a(U)

DESCRIPTIVE NOTE: TECHNICAL REPTt
A-G 72 714P JUDGEtTHOMAS He ;BUTTKUS,

PA'JL Jo :
REPT. !.D. C/'-LSErL-y
PROd: CA-I-F-1426,7-DC-51

MONITOR: :J5A-4LA4S TR-73-9-CE

UJNCLASSIFIEO REPORT

DESCRIPTOqS: (*900Y ARMOR9 *TERMINAL BALLISTICS),
(eoFLIthT C$e•bo eODY AkMOR), FRAGMENTATION, PROTECTION,
PROJECTILE-,. TEXTILES, DESIGN, NYLON (U)

IDENTIFIEmS: *SPALLING (U)

A NEv I:TEGRATED 60DY ARMOR CARRIER SYSTEM IS
DESIGP!EU T-) IEDVCE FPALL WHEN THE ARMOR PLATE IS
IMPACTEU jv &30 CALISER SMALL ARMS FIRE. BALLISTIC
TESTS* *HFN COMPARED TO PREVIOUS DATAt SHOWED THIS
SYSTEM EXHIOITED GREATER SPALL SUPPRESSION THAN THE
STANDARO AlkCREW ARMOR IN USE IN VIETNAM* THE
SYSTEM ALSO FROVIDES SECONDARY FRAGMENTATION
PROTECTION TO AREAS OF THE TORSO NOT COVERED BY THE
PLATE INSEPT. RESULT3 INDICATE THAT THE NEW VEST-
CARRIER SYSTEM MADE OF NYLON 128 SHOULD E TYPE
CLASSIFIEd AS STANDARD #At* INJURY BY FL(ING
SPALL HAS RELN REDUCED, BUT A CONTINUING PROGRAM IS
NEEDEo TO FSTABLISH ADVA1NCED DESIGN CRITERIA, TEXTILE
AND OTHER MAlfRIAL CAPAdILITIES TO SUPPRESS ALL

SPALL, "Ei4ERATEo FROM OiLIQUITY STRIKES ON AIRCREW

ARMOR BY 930 CALIBER AP PROJECTILES*(AUTHIR) (ul
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UNCLASSIFIED

-)(,C jEejO,T t.-ILIOGkAPHY SEARCH CONTHOL No. /JAA14

AD-768 91a 14/2 6/114 19/4
11T KTSLARCH INST CHICAGO ILL

DLSIGN AND DEVELOPMENT OF A FULL-SCALE
AIIATOMICAL LOAL DISTRIBUTION ANALYZER* (U)

DESCRIPTIVE NOIE: FINAL REPT. MAY 70-FEB 72t
NOV 7I 60P RODZENR9 lOGDENsC.

SCRI9ANCt9o ;OURNStMo ;dARROhoEe Ro
CONTRACT: JAA%1I7?70-C-0161

MO41TrI: C/pStLsUSA-NLABi 999TR-73-18-CE

UNCLASSIFIED REPORT

DESCIPITONS: (OTEST EQUIPMENT* DESIGN)i (*ANTHRGPOMETRY,
*oOUtY ARHR), AHPY RESEAkCH9 MEASUREMENT* HUMAN BODY,
LOADSIFOHCES)I PRESSURED DETECTORS# PRESSURE GAGES (U)

IN A CON71NUING EFFORT TO REDUCE DISCOMFORT IN THE
WEARING OF CERAMIC BODY ARMORt THE MEASUREMENT OF
STRESSES UPON THE BODY HAS BEEN AN IMPORTANT APPROACH
TOwARD ACHIEVING THE BEST POSSIbLE CONFIGUR'(ION FOR
RIGID PLATES. A DEVICE FOR MAKING SUCH
MEASUREMENTS HAS dEEN DEVELOPED WHICH IS CAPABLE OF
SIMULTAtEOUSLY MEASURING AND DISPLAYING PRESSURE,
ORESSURE CHANGES, LOAD MAGNITUDE AND THE DISTRIBUTION
OF FORCES TRANSHITTED TO THE TORSO BY AIRCRE* AND
INFANTRY HRMOR, LOAD CARRYING EQUIPMENT, COMBAT
CLOTfINuo SEAT CONFIGURATIONS AND SEAT RESTRAINT AND
PARACHUTE HAHNESSES* THE SYSTEM CONSISTS OF A
SENSVW 4EST INCORPCRATING 2q8 MINIATURE SENSORS. A
THREF-DIMENSIONAL ANATOMICAL UNIT VISUALLY DISPLAYS
LOAD MA4NITUVES 4ND DISTRIBUTION OF FORCES
TRANSMITTD TO THE TORSO bY LIGHTS WHICH CHANGE COLOR

DEPENDING UPON THE LOAD* (AUTHOR MODIFIED
AdSTkACT) (U)
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UNCLASSIFIED

DCC REPl,,T 3JI1LIGGRAPHY SEARCH CONTROL No& /ZAAI'

AD-7S9 493 lylq 5
HUMAN ENG|JELRIhIG LA. AEROEEN PROVING ciROUND MO

HUMAN FACTOh LVALUATION OF THE JSMC M195S
AQMOPE0) V;5T ANU THE PROPOSEo TITANIUM

NYLONi IMPROVtO CONVEJNTIONAL MUNITIONS
PROTECTIVE AKHORED VEST (48 PLATE). (U)

DESCRIPTIVE iUITt- TECHNICAL MEMO.,
MAI. 73 77D SCHEETZzHAYDEN A. ;CORONA,

tRNwA)D -'-. ;LLLIstP•UL He ;JJNESoR. DOUGLAS
;kAf,'fALLt•e ttrJA'%LEY

REPT. 140. HEL-TM-d-73

Q;JCLAb5IFIEU REPORT

DE5CeIPTCJiS: IePOhY ARMOkr &HUMAN FACTORS ENGINEERINGJ,
TITANIdJis ANTHOPOMETRYl NYLON, PERFORMANCECHUMAN)t
ADAPTATIv'j(0HYSIOLO4Yl. FIRING TESTS(ORDNANCE)t
PEkF0RMAfACE(HJMAN)9 ARMY EQUIPMENT (U)

A HUMAN FACTORS EVALUATION OF THE ARMY
SIMPLIFIC '4b-PLATE TITANIUM/NYLON ARMORED
VEST AtJi THE M195t USMC DORON ARMORED

VEST 4A5 CONvUCTED BY THE U.So ARMY MUMAN
ENGINEEkING LA6OATORY* THE VESTS WERE
COMPAREV AS TO PHYSICAL CHARACTERISTICS,
ANTHROPOMETRIC MEASUREMENTS* VEST MOVEMENT AND STATIC
EXERCISL, EMPLOYMLNT OF SMALL ARMS BY TROOPS EQUIPPED

WITH THE vESTSt AND USER ACCEPTANCE. THE RESULTS
YIELLED MAN:Y POINTS OF CONTRAST BETWEEN VESTS, BUT NO
OVERRIDING SUPERIORITY OF EITHER VEST WAS NOTED.
RECOMMENOATIOtS iRE MADL TO IMPROVE THE QUALITIES
OF THE SIMPLIFIED "-PLATE TITANIUM/NYLON

CONFIGUhArIOr.. 3tA)D ON THE CONCLUSION THAT A GREATER
PO)TENTIAL rOS FURTWLR DEVELOPMENT IS SEEN IN THE
ARTICULATED LONFIGUkATION. (AUTMOR) (U)
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UNCLASSIFIED

DOC •OER9T ttbLIOGRAPHY SEARCH CONTROL NO* /LAAI'4

Ab -71, s lhIl l

E02kwutjg AkbLNAL A4ENDELJ4 PROVING GROUND MD

A SYStemS FFFECT STUDY ON THE EVALUATION OF

LIGHTWEIG.T bODY ARMOR* (U)

DESCPIPTIVE NOTE: TECHNICAL REPT. DEC 72-SEP 72t

JUN 73 3'$P SACCOoWILLIAM Jo ;SHEAR#
RALPH E. ;

REPT. NO. EA-TR-4729
KOdJ: uA--J-6627I3s-DJ-ýqu OA-l-T-062110-A-027

UNCLASSIFIED REPORT

D0SCRIPTONS: (080Y ARMOR# RELIABILITY)# EFFECTIVENESS,
PROTECTION, FhAGMENTATIONt PENETRATION, TERMINAL
BALLISTIC9S NONLINEAk PRUGRAM41NGP THORAX (U)

IOENTIFIERS: tVALUATION (u)

;CONTENTS: FRAGMENT THREATS; THE FRAGMENT

S•|ULATUR; THF THORACIC DEFENSE SYSTEM; MEDICAL
:VALUATIui; PHASE. (U)

UNCLASSIFIED /ZAAI'l



UNCLASSIFIED

DDC REPOqT UIBLIOGRAPHY SEARCH CONTROL NO. /ZAAIq

AO-765 423 11/8 19/t,
ALLIFO CHEMICAL CORP PETtRSBuRG VA

EXPEFIMENrAL NYLON 6 FOR PERSONNEL .ARMO• * t U)

DESCRIPTIVE NOTE: FINAL REPT.o
DEC 7Z 410 MAYERRICHARD Es

CONTRACT: -AAL 3 I7-70-C-OO29
PROJ: DA-!-T-U62IOb-A-329
TASK: I-T-j62j(*S-A-329C2
MONITor: ýISA-NLA6S TR-73-28-CE

UN;CLASSIFIEw- REPORT

OESCRIPTOS: (e9O,)Y ARMOR, *NYLON), TERMINAL BALLISTICSo
TEXTILES, TFSTIS, PIN:IN(jf D&I3DTRIAL PROCESSES)*
PRODUCTIU (U)

IDENTIFIE- : :jYLO*q 6 (U)

THE 0 nRK NAS tN EFFOTH TO DETERVINE WHETHER THE
PERFOMA:t-E OF THE NEW TYPE NYLON 6 FOR PERSONNEL
ARMOR C600L1) E F'UJTHER OPTIMIZED BY VIIATP')NS IN
MOLECULAR *EIGHT# MOLECULAR WEIGHT DISTA •| •iON,

ORIENTAIIcN AND CRYSTALLINITY* THE RESU',
ALTHOUGh :NEGATIVE IN RESPECT TO THE GOAL'
NEVERTHELESS SHO* THAT AN INVESTIGATION %.-'
FUNDA'i4NTALLY DIFFERENT TYPES OF FIBER IS NEEDED TO
ObTAIN 513!IIFICANT IMPROVEMEt4TS IN TENACITY, WORK-TO-

RUPTURE9 %IJD ATTENDANT JICQ;ASES IN IMPACT
RESISTANCL, tAUTHOR) (U)
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UNCLASSIFIED

DOC REP~kT bIfiLtOGRAPHY SEARCH CONTROL No# /ZAAI14

AD-766 2Y6 19/4 •

HUMAI. EriGINELPING LAB ABERDEEN PHOVING (jROUND MD

A HUMAN FACTORS ENGINEERING ASSESSMENT OF
AN ANATOMICALLY CONFORMING AIRCREW BODY
ARMOR SYSTFMs (U)

DESCkIPTIVE NOTE: TECHNICAL MEMO*#

JU%. 73 9QP CORONAtBERNARD M* ;JONES#

Ro DOUGLAS ;
REPT. bOo HEL-TM-9-73

UN:CLASSIFIED REPORT

DESCRIPTOkS; (0BOqY ARMOi, FLIGHT CREWS), COMPATIBILITYt

ARMY RESEARCH (U)

AN ANATOMICALLY CONFORMING, FOUR-SIZE, AIRCREW BODY
ARMOR (AC3AJ SYSTEM* DEVELOPED BY US ARMY
NATICK LASORATORIES, WAS ASSESSED TO DETERMINE
ITS COMPATIBILITY WITH ARMY AVIATOR BODY SIZES.
FLIGHT TASK kEQUIkEMENTS AND AIRCREW STATION
GEOMETRY# AS A BASE FOR ALL COMPARISONS THE
STANDARD THREE-SIZE, AIRCREW BODY ARMOR (SBA)

SYSTEM WAS USED. WHERE POSSIBLE AN ATTEMPT WAS
MADE TO INTEGRATE AND UTILIZE ELEMENTS OF THE HEL
ARMOR SYSTEM DEVELOPMENT/EVALUATION

GUIDELINE, TO• 18-69. TmIRTY ENLISTED MEN AND
SIX OFFICER PILOTS WERE USED AS SUBJECTS* AS A
RLSULT OF THIS HFE ASSESSMENT IT HAS BEEN
DETERMINEDO THAT THE ACBA SYSTEM WAS NOT SUITABLE AS
PROPOSED* THE SBA SYSTEM HAS SERIOUS SHORTCOMINGS,

AND THE HEL TH 18-69 CANNOT BE UTILIZED FOR THE
DEVELOPMENT OR EVALUATION OF BODY-WORN ARMOR SYSTEMS.
(AUTOR) (U)
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UNCLASSIFIED

DOC RPE)4T E l3LIOrRAPHY SEARCH CONTROL NO* /ZAAI'

AD-815 b61 19/4

ARMY CONCEPT TEA4 IN VIETNAM SAN FRA14CISCO CALIF
96243

BODY ARMOR& (U)

DESCRIPTIVE NO1E: FINAL REPTo 15 JAN-30 MAY 67t
JUN 67 7P SPICELYSAMUEL Be 1

PROJ: ACTIV-ACL-24/67:

UNCLASSIFIEO REPORT

DESCRIPTOkS: 1*8UOY ARMOR, ACCEPTABILITY)# INFANTRYo
CONFIGURATION, TEST EOUIPMENT9 HUMAN FACTCRS
ENGINEERING# wEI.rT PERFORMANCE(ENGINEERING)t
VIETNAM (U)

IDENTIFIERS: COMFORT (U)

TROOP ACCEPTANdCE DURABILITY, AND OPERATIONAL
SUITARILITY UF ARMOR, INFANTRY SMALL ARMS#
PROTEC;IVE FRONT AND BACK WITH CARRIER, AND
BODY ARMO4 PtAGMENTATION PROTECTIVE,
LIGHTWEIGdT WERE DETERMINED IN VIETNAM* BODY
ARMORt FRAGMENTATION PROTECTIVE, LIGHTWEIGHT
IS DURABLE BUT IS NOT ACCEPTABLE FOR WEAR BY FOOT
MOILE TROOPS WHILE ENGAGED IN SEARCH AND DESTROY
OPERATIONS, PATROLLING, OR RECONNAISSANCE OPERATIONS.
ARMOR, INFANTRY SMALL ARMS, PROTECTIVE
FRONT AND RACK AITH CARRIER IS DURABLE AND
ACCEPTABLe FOR USE BY PERSONNEL ENGAGED IN CONVOY
ESCORT uUTYt MOTORIZED PATROLS, AND SIMILAR
FUNCTIONS. CONTINUED R AND D EMPHASIS SHOULD
SE PLACED ON REDUCING THE WEIGHT OF BODY ARMOR.
ARMOR INFANTRY S4ALL ARMS, PROTECTIVE
FRONT AND BACK WITH CARRIER# SHOULD BE MADE
AVAILABLE FOh ISSUE TO TROOPS ENGAGED IN CONVOY
ESCORT DUTY, MOTORIZED PATROLS, AND SIMILAR
FUNCTIONS. (AUTHOR) (U)
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UNCLASSIFIED

DDC REP1OT UIbLIOGRAPHY SEARCH CONTROL NO* /ZAAI4

AD-61A1 44 fl YIf/

ARMY INFAiTI(Y BOARD FORT BENNING GA

SERVICE TeST OF LIGHTWEIGHT BODY ARMORt BASIC VEST#
TtAl- IU. ;u

DESCRIPTIVE NOIE: FINAL TEST kEPTo 6 JAN-6 MAY 67t
JUN 67 6jp oRYANT#JAMES A. ;

REPT* NO* USAIB-3174
PROJ: RDT/E-IP.6',3303D05730, USATECOM-A-7-6510-02

UNCLASSXFIED REPORT

DESCRIPTOHS: itoaDY ARMOR, ACCEPTABiLITYJ, HUMAN FACTORS
ENGINSEP.I;' PROTECTICNO CLOTHINGs ARMY PERSONNEL,
QUALITY CONTROL, FAILURE, TEST MLTHODSo MOISTURE (U)

IDENJTIFIERS: MUHAI FACTORS ENGINEERING,
LINCLOE(LiGHTkEltiLT INDZVIDUAL COMBAT CLOTHING AND E,
PARACý;I:TISTS (U)

THE bERVICE TEST OF LIGdTWEIGHT BODY
ARM04t 5ASIC VEST, T66-It WAS CONDUCTED BY
THE U5 ARmY INFANTRY BOARD FROM 6 JANUARY
1967 TO 6 MAY 1967a THE PURPOSE OF THE TEST WAS
TO UFTEEmINE THE SUITABILITY OF THE T66-1 VEST FOk
US ARMY USE; TO UETERMIwE TO WHAT EXTENT THE
T66-i VLST MET THE REQUIREMENTS OF THE LINCLOE
QMR; AND rO wETERmINE THE SUITABILITY OF THE T66-
I VEST FIR PARACHUTTSTfS USE AMID USE WITH LOWERING
OEVICES* FGUh DEFICIENCIES AND THREE SHORTCOMINGS
"ERE FOvs:D, IHE DEFICIENCIES WERE: LACK OF
DURAILITf OF THE T66-1 VEST, ALL SIZES OF THE
Te6-1 VtST EACEEo THE i|IGHT LIMITATIONS SPECIFIED
IN LI'CLOE Q'W; THE T6b-1 VEST RESTRICTFD HEAD
A1 9UUY j4oVEMENT AND BREATHING TO A GREATER DEGREE
THA.N TSL iTANDARU VEST AND CONSEQUENTLY FAILED TO
IMPROVE, OVEt TNE STANDARD VESTt THE WELRER1S ABILITY
TO PERFURM A COMIBAT RELATED ACTIVITY; THE T66-1
VEST PREvYNTkD PARACHUTISTS FROM CHECKING THEIR
E4TIOE CANOPIES FOR MALFUNCTION OR DAMAGE, THUS
CREATINt A SAFETY HAZARD Tn PARACHUTISTS. THE
SHORTCOMINGS WERE: THE INODEJUACY OF THE iAND
G14ENADES; INADErUACY OF T4c CLOSURE SYSIEm ON TiE
eELLfwS-TYPE 91:EAST POCKETS FOR KEEPING THE POCKETS
CLOSFD; AND UMISSION OF INSTRUCT!GNS IN THE PONI
FOR lASMI,.' •HE T66-1 Vt.ST, THE US ARMY
INFAkTriT dnfhtD CNCL.UDES THAT THE T6B-1 VEST iS
USUJTAnL! L, R JS ARMY USE UNTII. LORRECTION OF THE
DEFICIE.CIE'F Abl) AS tlANY Sp4ORTCOmIN•S A5 PRACTICAIBLE
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- ---------------

UNCLASSIFIED

ODC REFORT 6l6LIOGRAPHf SEARCH CONTROL NO* /ZAAI4

AD-826 40 v 5/9 6/17 19/l

AR;Y COI4CEPT TEAM IN VIETNAM SAN FRANCISCO CALIF 96384

AIRCREW PROTELTIVE ARMOR* (U)

DESCRIPTIVE NOTE: ýfNAL REPTo OCT-DEC 679
j4N 61 13P YOSTOEVERNE Re ;

PROJ: ACTIV-ACA-65/67-1

UNCLASSIFIEo kEPORT

DESCRIFTORS: (*6ODY ARMOH, FLIGHT CREWS), MILITARY
REQUI•EMtNTS, EFFECTIVENESS# PROTECTIVE CLOTHING,
CERAMIC MArEkIALS. GLASS TEXTILES, DESIGN, NYLON (U)

THE PRESENT AIRCREW ARMOR WILL NOT CONTAIN THE
BULLFT SPLASH NOR THE SPALL WHEN STRUCK BY A
PROJECTILE& NATICK LABORATORY DESIGNED AND
FA8RICATED A NYLON FELT FILLED VEST TO CARRY THE
CERAVIC, FIBER GLASS PLATES. NATICK LABORATORY
TESTS CO!4FIRMED THE CREDIBILITY OF DESIGN. THE
ARMY CONCEPT TEAM IN VIETNAM (ACTIVI
EVALUATEU THE ITEMS TO OETERMINE IF THE EQUIPKENT WAS
CItrORTABLE AND WOULD NOT INTERFERE WITH PERFORMANCE
OF CREW OUTIES* (AUTHOR) (U)

/
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UNCLASSIFIED

DOC R uISLTURAPHV SEARCH CONTROL NO* /ZAAI19

AD-828 ý84 19/i 11/9

aRntY GENErAL EQUIPMENT TEST ACTIVITY FORT LEE VA

ENGINEERIAJ !ST OF LIGHTWEIGHT BODY ARMOR, BASIC

VEST, T66-I. (IUi

DESCRIPTIVE NOTE: FINAL REPTot
AtIG 67 91P rAANGUm9EDoiIN we

PROJ: PD/ -1-M-6l3303-D-S'97, USATECOM-8765I0
TASK: !-iH-643CG3-D-S4730t e7651OO0

uNCLASSIFIED REPORT

DESCRIFTOKS: (ebOGY ARMOR9 ACCEPTABILITY). SAFETY# HUMAN

FACTORS ENIý4EERINGt FLAMMABILITY, QUESTIONNAIRES,

NYL¶IN- VISUAL INSPECTION, VENTILATION, BURNING RATEt

WEAR RESISTANCE, ENVIRONMENTAL TESTS, RELIABILITY (U)

IDENTIFIEKS: NtATs PROTECTION (U)

AN ENGIoEERING TEST OF LIGHTWEIGHT BODY
ARMOR, oASIC VEST9 T66-1 WAS CONDUCTED FROM 9
JANUAkY THROUGH 30 JUNE 1967 TO DETERMINE THE

TECHNICAL PEkFURMANCE AND SAFETY CHARACTERISTICS OF
tHE T86-1 VEST IN CONSIDERATION OF ALL TECANICAL
CHARACTURISTICS FOR LIGHTWEIGHT BODY ARMOR IN
tHF QMR FOR A SYSTEM OF LIGHTWEIGHT INDIVIDUAL

tLOTHING A•,i EQUIPMEUT fLINCLOE) WITH THE
EXCFPTION OF THOSE RELATED TO BALLISTICS LIMITS.
MAINTENANCE9 AND TRAINING DEVICES* IT IS
AECOM4ENDED lHAT THE LIGHT4EIGHT BODY A•OCRa

-ASIC •EtST T66-j BE MOUIFIED 10 INCI.U•DE A

N. :CLAMMAal '31DER IN THE NYLON FELT FILLER, TC

PROVIDE INCREASLD VENTILATION, AND TO eLIMIN•TE

INTERFERENCE WIUH POSITIONING AND FiRIJN THE RIFLE. Ui)

uNCL&SsiF!ED /ZSAIlQ



UNCLASSIFIED

ODC REPORT bIBLIOGRAPHY SEARCH CONTROL NO. /ZAAI4

AD-8I7 357 i9/14 6/17
ARMY TEST ANL EVALUATON COMMAND ABERDEEN PROVING GROUND
"MD

ARCTIC ENVIRONMLtrAL TEST OF BODY ARMOR AND
HELNETS* TNI

DESCRIPTliVE NOTE: FlckL REPT. ON MATERIEL TEST PROCEUURE.
NOV 6v 16P

REPT@ NO. NTP-10-4-oU9
P'ROi: Amch-i|o-6

UNCLASSIFIEQ REPORT

OESCRIpTORS: I*HELMETS, COLD WEATHER TESTS!, (*BODY
ARMOH, COLD WiATHER TESIS). SAFETY, HUMAN FACTORS
ENGINEERING* IýROP TESTS* MAINTAINABILITY# PHYSICAL
PROPERTIES, ANPY RESEARCH# ARCTIC REGIONS (U)

THE REPORT DESCRISES TEST METHODS AND TECHNIQUES
FOR EVALUATING THE PERFORMANCE AND CHARACTERISTICS OF
8ODY ANMOR AhD 4ELMETS UNDER ARCTIC WINTER
E1qIRONME4TAL CODITIONS9 qELATIVE TO THE
REQUIREME4TS FXPRESSED IN QUALITATIVE MATERIEL
QEQUlREMfNTSt SMALL DEVELOPMENT REQUIREMEOITSt
OR OT4ER APPLICARLE DOCUHENTATION CONTAINING DESIGN
REWUIREMENTS# THE END OBJECTIVE OF TESTING IS TO
ASCERTAIN WH,:rHER THE TEST ITEM IS SUITABLE FoR
MILITARY SEvICE USE UNDER ARCTIC WINTER
ENVIRONMENTAL CONDIT;ONS. (AUTHOR) IU)
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UNCLASSIFIED

DOC KEPOPT dIbLID'?RAPHY SEARCH CONTROL NO. /ZAA14

AD-872 651 ;9f/1 14/2

ARMY TE5T ANi' EVALUATION COMMANO ABERDEEN PROVING GROUND
mi)

BODY ARhORo (U)

DESCRIPTIVE NOTE: FINAL NEPT, ON MATERIEL TEST PROCiDURE-
JUN 70 i4P

REPT* NO* MTP-10-2-206
PROJ: AMCR-31U-6

UNCLAS5SFIED REPORT

DESCRIPTOS: (*Buf)Y ARMOR: TEST METHOUS)t ARMY
EQU!PMENT, STANDARDS; TEST EGUIPMENT, RELIABILITY,
ENVIRONHENTAL TESTS, TRAWSPORTAYIONt MAINTENANCE, LIFE
EXPECTANCY, SAFETY, HUMAN FACTORS ENGINEERING, QUALITY
CONTROL (U)

IDENTIFIERS: OCOMMON ENGINEERING TEST PROCEDURES,

EVALUATIUN, LIGHTWEIGHT INDIV!DUAL CLOTHING AND
EQUIPMENT, LINCLOE(LIGMTwEIGHT INDIVIDUAL CLOTHING AND
EQUIPMEN l(u)

THE ENGI1JEERING TEST PROCEDURE DESCRIBES TEST

METHODS AND TECHNIQUES FOR EVALUATING THE TECHNICAL
PERFORMANCE AND CHARACTERISTICS OF BODY AWAORt AND

FOR DETERMINING ITS SUITABILITY TO BE SUBJECTED TO
FURTHER TEST FOR SERVICE USE BY THE U. So ARMY*
THE EVALUATION IS RELATED TO CRITERIA EXPRESSED IN
APPLICAeLL QUALITATIVE MATERIEL REQUIREMENTS (QMRJt
SmrLL OtVELOPMENT RLQUINEMENTi fSDR), TECHNICAL
CMHARCTERISTICS (YC)t OR OTHER APPROPRIATE DESIGN
REQUIREMENTS AND SPECIFICATIGNS, IU)

5'
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UNCLASSIFIED

CORPORATE AUTHOR - MONITORING AGENCY

*ADVISORY GROUP FOR AEROSPACE RESEARCH BODY ARMOR. BASIC VEST@ T66-1,
AND DEVELOPMENT PARIS (FRANCE) AD-828 884

t,•,

AGARD-CP--4 *ARMY INFANTRY BOARD FORT SENNING GA
PATTERN RECOGNITION. BODY • • •

ARMOUR AND AIRCREW EQUIPMENT USAIB-3174
ASSEMBLIES, CURRENT SPACE MEDICAL SERVICE TEST OF LIGHTWEIGHT
PROBLEMS. AEROMEDICAL EVACUATION. BODY ARMOR. BASIC VESTP T66-1.

AD-691 092 AD-818 141

*AEROJET-bENE.q.L CORP AZUSA CALIF *ARMY NATICK LASS MASS

DEVELOPMENT OF PLASTIC MATERIAL USA-NLABS-72-3-CE
FOR PERSONNEL ARMOR FOAM FLOTATION SYSTEMS FOR

AO-052 243 PERSONNEL WEARING BODY ARMOR.
S* .* AD-731 000

OEVELOPtENT OF PLASTIC MATERIAL , . *
FOR PERSONNEL ARMOR USA-NLABS-TR-6B-4-PR

ADl'069 734 HUMAN FACTORS EVALUATION OF
BODY-SUPPORTED AIRCREWMANfS

*ALLIED CHEMICAL CORP PETERSBURG VA BUTTOCKS AND CROTCH PROTECTIVE
* * * UNITS: (COMPARISONS OF TWO HEIGHTS

EXPERIMENTAL NYLON 6 FOR OF CROTCH PROTECTOR AND THREE
PERSONNEL ARMOR. SUSPENSION SYSTEMS).
(USA-NLABS-TR-73-28-CE) AO-658 034

AD-765 423 •*
USA-fNABS-TR-68-57-CM

;ARMY CONCEPT TEAM IN VIETNAM SAN CRASHWORTHINESS OF AIRCREW
FRANCISCO CALIF 96243 PROTECTIVE ARMOR.

* * •AD-672 504
BODY ARMOR.

AD-815 561 USA-NLASS-TR-69-43-CE
BODY ARMOR FOR AIRCREWMEN.

*ARMY CONCEPT TEAM IN VIETNAM SAN AD-6S8 122
FRANCISCO CALIF 963814 *

* 4. *USA-NLABS-TR-69-49-CE
AIRCREW PROTECTIVE ARMOR. A STUDY OF FORCES CAUSED BY

AD-826 999 HEAD IMPACT ON AIRCREW PERSONNEL
ARMOR UNDER SIMULATED CRASH

*ARMY FOREIGN SCIENCE AND TECHNOLOGY CONDITIONS.
CENTER CHARLOTTESVILLE VA AD-685 838

FSTC-HT-23-1651-70 USA-NLABS-TR-69-61-CE
KNIGHTS OF THE TWENTIETH CONSTRUCTION OF BALLISTIC

CENTURY (RYTSALI DVADTSATEGO VEKA)r MATERIAL SAMPLES FOR AIRCREW ARMOR
AD-719 551 SYSTEMS.

AD-691 739
*ARMY ENERAL EQUIPMENT TEST ACTIVITY * * *

FORT LEE VA USA-NLABS-TR-69-79-PR
EVALUATION OR ARMY AIRCREW

ENGINEERING TEST OF LIGHTWEIGHT PROTECTIVE ARMOR IN VIETNAM.

0-1
UNCLASSIFIED /ZAAI4



UNCLASSIFIED
ARM-ARM

AD-696 481 PERFORMANCE. PART II@ ARMOR AND
* * * LOAD INDUCED PATTERNS OF PRESSURE

USA-NLABS-TR-70-13-CE ON THE TORSO DURING MOTOR
A STUDY OF FELTS FOR PERSONAL PERFORMANCE.

ARMOR. AD-753 937
AD-695 6144 * *

• * •USA-NLABS-TR-73-18-CE
USA-NLABS-TR-70-32-CE DESIGN AND DEVELOPMENT OF A

A REVIEW OF THE DEVELOPMENT OF FULL-SCALE ANATOMICAL LOAD
BALLISTIC NEEDLE-PUNCHED FELTS. DISTRIBUTION ANALYZER.
AD-Dý7 918 AD-758 918

USA-NLABS-TR-70-51-CF USA-NLABS-TR-73-28-CE
ADVANCED AIRCREW ARMOR EXPERIMENTAL NYLON 6 FOR

SUSPENSION SYSTEMS. .. PERSONNEL ARMOR.
AD-713 016 AD-765 423

* is *

USA-NLABS-TR-70-65-CE *ARMY NATICK LABS MASS PIONEERING
DESIGN# DEVELOPMENT AND RESEARCH DIV

FABRICATION OF A PERSOtNNEL ARMOR * * *
LOAD PROFILE ANALYZER. EPR-14

AD-711 876 HUMAN FACTORS EVALUATION OF
* * * BODY-SUPPORTED AIRCREWMAN9S

USA-NLABS-TR-71-30-CE BUTTOCKS AND CROTCH PROTECTIVE
A HISTORY OF THE DEVELOPMENT OF UNITS: (COMPARISONS OF TWO HEIGHTS

AN ARMOR ENSEMBLE FOR MINE OF CROTCH PROTECTOR AND THREE
CLEARANCE PERSONNEL. SUSPENSION SYSTEMS).

AD-729 353 (USA-NLABS-TR-68-4-PR)
* * * AD-658 034

USA-NLABS-TR-71-47-CE
EXPERIMENTAL ORGANIC FIBER *ARMY NATICK LABS MASS CLOTHING AND

MATERIALS FOR PERSONNEL ARMOR. ORGANIC MATERIALS LAB
AD-730 775

* * * C/OM-47
USA-NLABS-TR-T71-48-CE CRASHWORTHINESS OF AIRCREW

BICOMPONENT AND BICONSTITIJEN1 PROTECTIVE ARMOR.
FIBERS IN BALLISTIC FABRIC FOR AD-672 504
PERSONNEL ARMOR.

AD-726 918 *ARMY NATICK LABS MASS CLOTHING AND
* 0 * PERSONAL LIFE SUFPORT EQUIPMENT LAB

USA-NLABS-TR-73-9-CE
BALLISTIC AND SPALL TESTS FOR C/ED-50

AIRCREW BODY ARMOR. BODY ARMOR FOR AIRCREWMEN.
AD-756 367 (USA-NLABS-TR-69-43-CE)

* * * AD-688 122
USA-NLABS-TR-73-13-PR

SOME EFFECTS OF BODY ARMOR ON C/PLSEL-59
MOTOR PERFORMANCE. PART It A STUDY OF FORCES CAUSED BY
EFFECTS OF STANDARD t135 PLATE) AND HEAD IMPACT ON AIRCREW PERSONNEL
EXPERIMENTAL (48 PLATE) TITANIUM- ARMOR UNDER SIMULATED CRASH
NYLON BODY ARMOR ON MOTOR CONDITIONS.

0-2
UNCLASSIFIED /ZAAI4



UNCLASSIFIED
ARM-AVI

AD-685 838 AC-730 ;75

C/PLSEL-62 C/PSEL-TS-167
CONSTRUCTION OF BALLISTIC A REVIEW OF THE DEVELOPMENT OF

MATERIAL SAMPLES FOR AIRCREW ARMOR BALLISTIC NEEDLE-PUNCHED FELTS.
SYSTEMS. (USA-NLABS-TR-70-3P-CE)

AD-691 739 AD-707 918

C/PLSEL-74 *ARMY NATICK LABS MASS PIONEERING
ADVANCED AIRCREW ARMOR RESEARCH LAB

SUSPENS:ON cYSTEMS.
AD-713 016 FPT-

*. * •EVALUATION OR ARMY AIRCREW
C'PLSEL-75 PROTECTIVE ARMOR IN VIETNAM.

I)ESI6N, DEVELOPMENT AND (USA-NLABS-TR-69-79-PR)
FABRWCATION OF A PERSONNEL ARMOR AD-696 481
LOAD PROFILE ANALYZER.

AD-711 876 *ARMY TEST AND EVALUATION COMMAND
* * . ABERDEEN PROVING GROUNO MD

C/PLSEL-84 ' *
A HISTORY OF THE DEVELOPMEENT OF MTP-1O-2-206

AN ARMOR ENSEMBLE FOR MINE BODY ARMOR.
CLEARANCE PERSONNEL. AD-872 651
(USA-NLABS-TR-71-30-CE)

AD-729 353 MTP-1O-2-506"• * * BALLISTIC TESTING OF PERSONNEL
C/PLSEL-87 ARMOR MATERIALS*

FOAM FLOTATION SYSTEMS FOR AD-719 212
PERSONNEL WEARING BODY ARMOR. * * *

AD-731 000 MTP-10-4-009
$ * s ARCTIC ENVIRONMENTAL TFST or

C/PLFLL-98 RODY ARMOR AND HELMETS.
BALLISTIC AND SPALL TESTS FOR AD-867 357

AIRCREW BODY ARMOR.
(USA-NLABS-TR-73-9-CE) TOP-10-3-OZ2

AD-756 367 BODY ARMOR.
* * * AD-751 155

C/PLSEL-TS-164
A STUDY OF FELTS FOR PERSONAL *AVIATION (M L) CO LTD (OT BRIT)

ARMOR.
AD-695 644 PHYSIOLOGICAL COSTS OF BODY

ARMOR#
C/PLSEL-TS-173 AD-687 953

BICOMPONENT AND BICONSTITUENT
FIBERS IN BALLISTIC FABRIC FOR *AVIATION SAFETY ENGINEERING AND
PERSONNEL ARMOR. RESEARCH PHOENIX ARIZ

AD-726 918
• * * CRASHWORTHINESS OF AIRCREW

C/PLSEL-TS-177 PROTECTIVE ARMOR.
EXPERIMENTAL ORGANIC FIBER (USA-NLABS-TR-6A-57-CM)

MATERIALS FOR PERSOtJNIL ARMOR. AD-672 504

0-1
UtiCLASSIFIED /ZAAIQ



UNCLASSIFIED
BEL-MAP

AD-759 493

HEL-TM-9-73
A HUMAN FACTORS ENGINEERING

ASSESSMENT OF AN ANATOMICALLY
CONFORMING AIRCREW BODY ARMOR
SYSTEM.

*CHEMICAL CORPS MEDICAL LABS ARMY AD-766 296
CHEMICAL CENTER MO

•• * 4HEL-TN-14-7Z

RRr7 EVALUATION OF RIFLE-FIRING
WOUND BALLISTICS. WOUNDED iN bEHAVIOR OF TRuOPS EQUIPPED WITH

ACTION# KOREA. 6 AUGUST 1953-19 BODY ARMOR: A PILOT STUDY.
AUGUST 1953 AD-752 903

AD-09 480
. * €e*IIT RESEARCH INST CHICAGO ILL

RR300 *4*

A COM.PARATIVE BALLISTIC STUDY CONSTRUCTION OF BALLISTIC
OF THE STANDARD U.S. ARMY VEST. MATERIAL SAMPLES FOR AIRCREW ARMOR
M1952-A, AND OF THE CANADIAN ARMOR SYSTEMS.
VEST# X53 (USA-NLABS-TR-69-61-CE)

AD-039 470 AD-691 739

*DYNAMIC SCIENCE PHOENIX ARIZ AVSER DESIGN. DEVELOPMENT AND
FACILITY FABRICATION CF A PERSONNEL ARMOR

* * * LOAD PROFILE ANALYZER.
A STUDY OF FORCES CAUSED BY (USA-NLABS-TR-70-65-CE)

HEAD 1.4DACT ON AIRCREW PERSONNEL AD-71t 876
ARMOR UNDER SIMULATED CRASH * * *

CONDITIONS* ADVANCED AIRCRFW ARMOR
(USA-NLABS-TR-69-49-CE) SUSPENSION SYSTEMS.

AO-685 838 (USA-NLABS-TR-70-51-CE)
AD-713 016
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UNCLASSIFIED

REPORT NUMBER INDEX

2-72 MTP-1O-4-009
AD-752 79. AD-867 357

AGARD-CP-41 RR257
AD-691 092 AD-029 480

C/ED-50 RR300
AD-688 122 AO-039 470

C/PLSEL-84 T 1041
AD-729 3*S AO-037 n68

C/PLSEL-98 T 1041 1
AD-756 367 AD-035 448

C/PSEL-99 TOP-10-3-022
AD-758 918 AD-751 155

C/PSEL-T;-167 TR-105
AD-707 918 AD-752 7-2

EA-TR-4729 USA-NLABS-72-3-CE
AD-?63 165 AD-731 000

EPB-208 USA-NLABS-TR-$8-4-PR
An-021 004 AD-658 034

EPR-14 USA-NLABS-TR-68-57-CM
AD-658 034 AD-672 504

EPT-9 USA-NLABS-TR-69-43-CE
AD-696 481 AD-68B 122

FSTC1HT-23-1051-70 USA-NLA8S-TR-69-49-C-
AD-719 551 AD-685 838

HEL-TN-8-73 USA"MARS-TR-69-61--C
AO-759 493 AD-691 739

HEL-TM-9-73 '% I-NLABS-TR-69-79-PR
AD-766 296 A!-696 481

HEL-TN-14-72 USA-NLASB-TR-70-13-CE
AD-752 903 AO-6q5 644

MTP-1O-2-206 USA-NLAPS-TR-70-32-CE
AD-872 651 AD-707 91,

MTP-10-2-506 USA-tA ABS-TR-70-51-CE
AD-71Q 212 AD-713 016

UNCLASSIFIE . /ZAAI4



IINCI A~SSFIrr'

U'SA-NLAHS-7R- 7U-bb)-Cf
AD-711 876

USA-NLASS-TR-71-30-CE
AD-729 353)

UZsA-NLASS-TR-71-47-CE
AD-730 775

USA-NLASS-TR-71-'48-CE
AD-I,, cLS

USA-NLABS-TR-73-9-CE
AD-756 367

USA-NLABS-TR-73- 13-PR
AD0753 937

USA-NLASS-TR-73-28-CE
AD-765 '423

USAIB-317'.
AD-818 141

WAL-710/1014
A0-02Q 020

R-2
UNCLASSIFIED /ZAAJ'4


